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: BP ces bone imperfecta is a 
O disorder of bone formation in which 
increased fragility is the most im- 
portant manifestation.’’ This is the defini- 
tion given by Fleming, Radasch, and Wil- 
liams (1). The name osteogenesis imper- 
fecta congenita was coined by Vrolik (2) 
in 1845, and described by Knaggs (3) as, 
‘A disease which is characterized by a con- 
genital defect in the evolution of the 
osteoblast, and recognized clinically by 
defective ossification of the cranium and 
multiplicity of fractures resulting from 
trivial causes.”’ 

The first case in the literature was re- 
ported by Armand (4) in 1716. Accord- 
ing to von Recklinghausen (5), 30 cases 
of osteogenesis imperfecta (osteopsathy- 
rosis congenita or fragilitas ossium con- 
genita) were known in the literature to 
1910. This number has been greatly in- 
creased since the utilization of the roentgen 
rays in diagnosis. A thorough clinical and 
probably the first anatomical description 
was made by von Lobstein (6) in 1833. 
The term ‘“‘Lobstein’s disease’ is still en- 
countered, to which he applied the name 
“idiopathic osteopsathyrosis.”’ 

Great confusion has existed in the past 
and continues to exist in contemporary 





4 Presented before the Radiological Society of North 
America, at Pittsburgh, Nov. 28—Dec. 2, 1938. 


literature with reference to the classifica- 
tion of brittle and soft bones. Such a 
situation is easily understandable when it 
is considered that in many instances of 
abnormality of the bones there is no known 
etiology, and in some cases there is failure 
to represent even a recognized syndrome. 
Knaggs (3) has divided this disease into 
four types: the fetal form, the infantile 
variety, the third variety affecting child- 
hood and adolescence, and the fourth 
variety the disease of middle and old age. 
Fairbank (7), who has given this disease 
considerable regard, has also described four 
different types, as follows: 


1. The fetal—similar to Knaggs’ (3) No. 1. 

2. The honey-combed bone type—older 
children, extreme fragility, large un- 
ossified areas in the bone, no definite 
family history. 

3. The slender bone type—similar to 
Knaggs’ (3) No. 3 or fragilitas ossium 
tarda. 

4. The marble bone type or Albers-Sch6n- 
berg disease. The last is undoubtedly 
a variety of osteogenesis imperfecta, 
but is often considered as a separate 
entity because so many cases have now 
been described. Fairbank has excluded 
Knaggs’ doubtful adult form. 


Babcock (8) has classified idiopathic 
fragility in the following manner: 
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1. Hereditary type. Hereditary hypopla- 
sia of the mesenchyma. 

2. Non-hereditary congenital type. 
(a) Osteogenesis imperfecta congenita. 
(b) Osteogenesis imperfecta tarda (os- 

teopsathyrosis). 

3. Non-hereditary acquired type. 
sclerosis fragilis generalisata. 

4. Senile type. Osteoporosis. 


Osteo- 


Key (9) has given to the cases which 
show hereditary characteristics, such as 
china blue sclera, a tendency to fragilitas 
ossium, hereditary deafness, and hyper- 
motility of the joints, the name ‘“‘heredi- 
tary hypoplasia of the mesenchyme,” 
claiming that the abnormalities seem to be 
due to defects in the development of some 
of the tissues which arise from the mesen- 
chyme. 

The etiology is unknown, however, sev- 
eral theories have been advanced. Key 
(9) and Kersley (10) believe that this dis- 
order is due to ‘‘congenital instability of 
the mesenchyme.” Weber’s (11) studies 
led to the conclusion that the functional 
location in this disorder is in the walls of 
the blood vessels and the composition of 
the intercellular substances. Kraus (12), 
Wyatt and McEachern (13) found evi- 
dence of changes in the glands of internal 
secretion. Some investigators suspect a 
faulty metabolism resulting from various 


Skull, lateral view, showing marked 
marked degree of 
osteoporosis and decalcification. 


Fig. 1. 
thinning of the calvarium: 
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endocrine disturbances. 


However, the en- 
docrine glands have been found normal at 
necropsy by Kraus (12), and recently by 


Hennessy (14). The calcium and_phos- 
phorus content of the affected bones is 
normal. Others consider a developmental 
anomaly of the mesoblast. Bauer (15) was 
one of the first to advocate this theory. 
He suggested a deficiency of all mesen- 
chymal tissues and showed histological ab- 
normalities in bone, cartilage, and tooth 
pulp. The disease may be due to a de- 


ficiency in phosphatase production. This 
““‘phosphate-splitting enzyme’ was de- 
scribed by Robison (16) in 1923. It is 


most plentiful in ossifying portions of 
normal bone. Robison’s (16) theory has 
received support in the work of Kay (17), 
who finds that the osteoblasts and hyper- 
trophied cartilage cells secrete this en- 
zyme. Kay feels that the deficiency of 
bone formation with abnormal softening 
permits a slow leakage of phosphatase into 
the blood, perhaps by being “squeezed 













Fig. 2. Skull, anteroposterior view, showing 
marked thinning of the bones of the calvarium, 
decalcification, and osteoporosis: marked widen- 
ing of skull between the parietal bones. 
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out” of the pliable bone, and that the 
uniform rate of renal excretion permits a 
steady rise in the blood concentration of 
the enzyme. However, Smith and Mitch- 
ell (29) find, in reviewing the literature, 
that the blood phosphatase usually is 
normal in osteogenesis imperfecta, being 
moderately increased only in some younger 


children. 
THE CLINICAL ASPECT 


According to Knaggs’ (3) classification, 
we have: 


1. The fetal form in which the case is still- 
born or survived only a short time. 
Numerous fractures of the ribs and long 
bones, especially of the extremities, are 
found. Some of these fractures may 
have united. Ossification of the skull is 
incomplete. The skull is little more 
than a membranous bag. 
The infantile variety, which is a continu- 
ation of the fetal disease, and may sur- 
vive a few months or a year or two, is 
less severe than the fetal type. They 
drag along with numerous fractures oc- 
curring with the least touch, and the 
skull does not show the membranous 
bag type, and the development of the 
cranial vault is more complete, though 
still very imperfect. 

3. The third variety is the one affecting 
childhood and adolescence, and has been 
termed “osteogenesis imperfecta tarda’”’ 
and “idiopathic fragilitas ossium.’’ In 
this type of case the infant is apparently 
born healthy and may have a normal 
childhood except for fractures occurring 
in the long bones from the slightest 
cause. There is often some evidence 
of defective cranial ossification, but 
in other cases the changes may be so 
slight as to be almost absent upon clini- 
cal examination. Some of these cases 
show a tendency, as the patient ad- 
vances in age, toward less liability for 
fractures to occur. Heredity frequently 
plays an important part in some of these 
cases. There may be two or three of 
these children affected, and occasionally 
a whole family, and more rarely several 
generations will show the taint. The 
cases which show hereditary tendencies 
in particular, have a gray-blue coloration 
of the sclera. 


bo 


Looser (18) pointed out that these cases 
of multiple fractures presented the same 


pathological peculiarities as the infantile 
cases, and suggested for them the designa- 
tion of ‘“‘osteogenesis imperfecta tarda.”’ 
It is this third variety in which we are es- 
pecially interested. 

Certain cases of this type show heredi- 
tary characteristics, the most outstanding 
of which is the blue sclera, which Henschel 
(19) first noted in 1831. In 1848, Cor- 
naz (20) pointed out the relationship be- 
tween these multiple fractures and the blue 
sclera. Deafness often appears in this 
disease after 20 years of age, as was men- 
tioned by Van der Hoeve and de Kleijn 
(21) and Bronson (22) simultaneously in 
1918, and is probably due to otosclerosis. 
This condition accompanies the blue sclera 
and the brittle bones in 40 per cent of the 
cases. Heredity was a factor in 28 per 
cent of the cases collected by Fairbank 
(7, 23). The shape of the skull is a char- 
acteristic sign. The forehead is broad 
with the parietals tending to bulge over 
the ear, giving the face a sort of triangular 
appearance. There may be a laxity of 
the ligaments and miscellaneous abnor- 
malities of the teeth, nails, and hair. One 
or more of these symptoms may be asso- 
ciated with the brittle bones. It was to 
this class of cases of hereditary fragilitas 
ossium, associated with the blue sclere, 
that Key (9) has given the name of 
“hereditary hypoplasia of the mesen- 
chyme.”’ The tendency to brittle bones 
becomes less frequent as the patient ad- 
vances in age. 


4. The fourth variety is the disease of 
middle life or old age. Osteogenesis 
imperfecta, in an active state, is of rare 
occurrence in later life. Cases have 
been reported which have been quiescent 
and later have had a relapse and showed 
activity. A case was reported by Or- 
merod, in 1859, in which the patient 
lived to be 68 years of age. 


ROENTGENOGRAPHIC STUDY 


The fetal type shows marked decalcifica- 
tion of all the bones. There are numer- 
ous fractures of the long bones and ribs, and 
the skull shows a few small, thin, isolated 














394 


plates of bone. The skull is practically a 
membranous bag. The infantile variety 
presents practically the same picture as 
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as “osteogenesis imperfecta,” “‘osteogene- 
sis imperfecta congenita,” ‘‘osteogenesis 
imperfecta tarda,” and ‘‘osteopsathyrosis 





Fig. 3. 
Fig. 3. 
bones. 


the fetal type except that the condition is 
not so pronounced. The skull does not 
present the bag-type effect but the bones 
are extremely thin, especially the two 
parietals, and the anterior fontanelle is 
widely open. The third type, osteogenesis 
imperfecta tarda, shows evidence of old, 
united fractures, marked bowing of the 
long bones, and decalcification. The long 
bones show marked thinning of the cortex 
and a narrowing of the shaft. There is 
usually some curvature of the spine and 
marked osteoporosis of all the bones. 


REVIEW OF THE HISTOPATHOLOGY 


Almost all case reports, and almost all 
generalizations in text-books regarding the 
pathologic anatomy and histopathology of 
that osseous dystrophy known variously 


Fig. 4. 


Chest, showing osteoporosis of the ribs: old fractured ribs and clavicle: decalcification of the 
Upper portion of chest is narrow. 

Fig. 4. Lower thoracic and lumbar spine and pelvis. 
of the lumbar spine: marked osteoporosis of pelvis, and decalcification. 


Scoliosis of lumbothoracic vertebre: kyphosis 


idiopathica,’’ are based on autopsies on 
infants. The present review is based on 
generalizations given by MacCallum (27) 
and Kaufmann (28) and on case reports 
with discussions by Knaggs (3), Smith 
and Mitchell (29), Hennessy (14), and 
Weber (11). Of these, Knaggs alone de- 
scribes a case in an adult, based on the 
study of a skeleton. 

There is more or less general agreement 
that the epiphyses exhibit no striking 
change, but most authors mention that 
ossification of the calcified cartilage col- 
umns is deficient; Knaggs and Hennessy 
ascribe this to insufficient, and to imma- 
ture, osteoblasts, respectively.  Distor- 
tion of the trabecular pattern results. 

As regards the diaphysis, the perios- 
teum, when mentioned, is described as 
being thickened, except that Hennessy 
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considered it to be thin in his case. All 
who mention the cortex agree that it is 
either lacking, thin, or discontinuous. 
When present, it is composed of incom- 
pletely calcified and of uncalcified osteoid 
trabecule, often diminished in number, 
thin, unevenly stained because of uneven 
calcification, with irregular lamellae. These 
trabecule are lined with osteoblasts and in 
many instances osteoclasts are numerous. 
Well-defined trabeculz are lacking in some 
cases. Their réle is taken by a so-called 
“fiber-bone”’ of intercellular matrix, which 
later becomes calcified, and by fibro- 
blasts. Instead of the usual marrow and 
adipose tissues, the medulla is either fi- 
brous or lymphoid, supporting poorly cal- 
cified trabeculae. Often cortex and me- 
dulla are structurally indistinguishable, a 
sparse, thin matrix of abnormal trabeculz 
supported by stroma, extending from perios- 
teum to periosteum throughout the cross- 
section of the shaft. 

In the case occurring in an adult, Knaggs 
describes slender, elongated trabecule with 
a fibrous laminated structure in some 
parts, while other portions resembled nor- 
mal laminated bone. Larger trabecule 
presented an irregular excavation of the 
surface, the excavations being bordered 
by deeply eosin-stained thicker substance. 

Various abnormal types of callus for- 
mation are described at fracture sites. 
Kaufmann refers to a metaplastic bone 
formation; Smith and Mitchell to fibrillar 
healing with an increase in the number of 
trabeculae, and Weber to a callus of car- 
tilage and fiber bone. 


TREATMENT 


Glassner and Hass (24) studied the 
effect of thymus upon the healing of bone, 
and upon investigation it was found that 
in cases in which the thymus had been re- 
moved, fractures were slow in uniting, 
while William J. Ryan (25) reported two 
cases in which the administration of 
thymus gland by mouth had a beneficial 
effect upon this disease. Fleming, Ra- 
dasch, and Williams (1) reported im- 
provement after the administration of 


dilute hydrochloric acid, high protein 
diet, and cod-liver oil. Secord and Wilder 
(26) noted improvement in this disease 
after the daily injection of the thymus 
extract. 


CASE REPORT 


A white male, 26 years of age, was ad- 
mitted to York Hospital on the service of 
Dr. C. C. Spangler on Sept. 10, 1937, 
following an automobile accident. Trans- 
verse fractures of both tibie and fibule, 
of the right femur, and of the second, 
third, fourth, and fifth ribs of both sides 
of the chest were demonstrated roentgeno- 
logically. Both legs were deformed from 
injuries in the past; the right femur was 
bowed anteriorly, and the right tibia and 
fibula were bent backward to form a semi- 
circle. 

It was learned that a series of frequent 
and readily produced fractures had oc- 
curred, beginning at the age of three years. 
The right leg had been broken thirteen 
times, requiring five open operations. The 
left leg had been broken four times. 
Many of these fractures followed negligible 
injuries, such as the jolts consequent to 
riding in a wagon. There had been vari- 
ous periods of hospitalization for these 
fractures. Dr. George E. Bennett, of 
Baltimore, tells us there were four admis- 
sions to the Children’s Hospital School of 
Baltimore between 1919 and 1924. He 
was in the Gettysburg Hospital on the 
service of Dr. J. McCrae Dickson in 1927 
and in 1928, and in the Hanover Hospital 
on the service of Dr. F. W. Wright in 1931. 
There also had been a previous admission 
to York Hospital in 1936, when he was on 
the service of Dr. John F. Bacon. 

Birth is said to have been normal, not 
difficult, spontaneous, and at full term. 
Infancy was uneventful and without in- 
dication of osseous disease until the age of 
three years. Dates of teething and of sit- 
ting up are not known, but he began to 
walk at about one year of age. It could 
not be remembered whether sclere ever 
were blue. No other members of the 
family were afflicted with an osseous dys- 
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trophy. Eleven siblings were living and 
well: another had typhoid fever. There 
was no blood relationship between mother 
and father. 

Physical examination on admission re- 
vealed little of note beyond the pain and 
tenderness consequent to the recent in- 
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of the middle third of the tibia, a com- 
minuted fracture of the middle third of 
the fibula, and a transverse fracture of the 
middle and upper thirds of the femur. 
There is marked bowing of the entire leg, 
extending from the acetabulum to the 
ankle. The bowing of this leg makes a 





Fig. 5. Fig. 6. 
Fig. 5. 
Fig. 6. Both forearms. 
Fig. 7. Right femur, showing marked curvature; 
fracture. 


juries and the deformities of older lesions 
previously mentioned. The blood pres- 
sure was 118/82, the pulse 108, respiration 
24, temperature normal. The hair of the 
scalp was sparse. Repeated urinalyses 
were normal. The hemoglobin estimation 
was 14.5 gm., the red blood cell count 
4,610,000, the white cell count 5,900. 
The blood Kahn test was negative. The 
blood calcium determination was 8.9 mg. 
per 100 c.c., the blood phosphorus 2.2 mg. 
The body height was 160 cm. (5 ft. 3 in.). 
Roentgenological studies are summarized 
below. 


ROENTGENOLOGICAL STUDIES 


X-ray Examination of Right Leg (Sept. 
10, 1937).—There is a transverse fracture 





Fig. 7. 
Humeri, showing thinning of the cortex; osteoporosis and decalcification. 
Thin cortex; osteoporosis and decalcification. 


thin cortex; decalcification; osteoporosis. Recent 


complete circle. There is marked decalci- 
fication of bones, with some osteoporosis. 

X-ray Examination of Left Leg (Sept. 
10, 1937).—There is a transverse fracture 
of the lower third of the tibia and fibula, 
3 cm. above the articulation. Marked 
decalcification, with some osteoporosis, is 
present. 

X-ray Examination of Skeleton Gener- 
ally (Oct. 6, 1937).—The skull shows 
marked osteoporosis, with thinning of all 
the bones of the calvarium. The trans- 
verse diameter of the skull shows marked 
widening between the parietal bones. 
There is some shortening of the vertical 
diameter of the skull. The sagittal di- 
ameter is increased. The mandible shows 
an extreme degree of osteoporosis and 
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numerous teeth have been lost; there is 
marked absorption of the alveolus of all the 
remaining teeth. 

The thoracic cage shows marked. nar- 
rowing of the upper half of the chest. 
There is evidence of numerous old frac- 
tures of the ribs, also of both clavicles. 
There is pronounced osteoporosis of all the 
bones. There is some scoliosis of the lower 
thoracic vertebre. 

There is marked scoliosis of the lum- 
bar vertebra, with marked lordosis of 
the lower lumbar vertebre and sacrum. 
The osteoporosis is not so pronounced 
in the bones of the spine. All the bones 
of the pelvis show some osteoporosis. 

The right leg has been described. The 
left leg shows marked bowing outward. 
There is evidence of an old fracture of the 
middle third and a Lane’s plate is in 
situ. This fracture shows good union. 
Both humeri show some bowing outward, 
with some osteoporosis. The same con- 
dition exists in the ulna and radius. 

X-ray Examination of the Tibia and Fib- 
ula, Left Side—-This shows some bowing 
of the tibia, with pronounced bowing of 
the fibula. The fracture of the lower 
third of the tibia and fibula has been 
mentioned previously. The hands and 
feet show some osteoporosis of the carpus 
and metacarpus. The phalanges show 
little change. 

In addition to the marked bowing and 
osteoporosis, there is pronounced decalci- 
fication of all the bones and a pronounced 
degree of thinning of the cortex of the 
bones of the extremities. There is little 
evidence of all the numerous old fractures 
which have occurred. The recent frac- 
tures of the left leg which were x-rayed 
on Dec. 9, 1937, show the absence of callus 
formation. 

Amputation of the right leg at the up- 
per third of the femur was performed by 
Dr. C. C. Spangler on Sept. 21, 1937. 
A plaster cast was applied to the left leg 
at this time. The post-operative course 
was uneventful except for a prolonged 
period of hospitalization during which time 
the fractured left leg healed very slowly. 


The patient was discharged from the 
hospital on Feb. 11, 1938, with a brace on 
the left leg. A description of the am- 
putated right leg follows. 


THE SPECIMEN 


Gross Description—A right leg am- 
putated 28 cm. above the lower extremity 
of the femur. The leg is bent into the 
shape of a hook. Soft tissues everywhere 
are edematous and atrophic. The femur 
is bowed outward, with the crest of the 
convexity 22 cm. above the lower ex- 
tremity of the bone, to form an angle of 
30 degrees. The surface of the bone is 
smooth and there is no evidence here of a 
healed fracture. There is a recent, 
transverse, comminuted, ununited frac- 
ture of tibia and fibula near mid-length, 
with hemorrhage into the soft tissues at 
the site; the synovial cavity of the knee 
joint also is filled with blood. No callus 
or other evidence of healing and repair is 
observed. Tibia and fibula are bowed 
outward, with the crest of the curve well 
below the fracture site, 10 cm. above the 
lower extremity of the tibia, to form an 
angle of 45 degrees. Tibia and fibula 
here are ‘“‘fused.”” Femur and tibia have 
narrow shafts; at one point below the 
fracture the tibia has a diameter of 8.5 
mm. 

All bones are abnormally soft. They 
can be cut with a knife, but with resist- 
ance, while very little resistance is en- 
countered on sawing across them at most 
points. Femur and tibia have solid, gray, 
granular shafts, with no cortex-medulla 
demarcation, throughout a series of cross- 
sections made, medullary cavities being 
obliterated by apparent osteoid tissue. 
But a longitudinal section of the lower 20 
em. of the tibia reveals that such a struc- 
ture is not constant throughout the length 
of the tibia. Along the convexity of the 
curve a cortex is lacking, while along the 
concavity it is hard and compact, although, 
throughout most of the length, entirely 
inconspicuous, being 0.5 mm. or less 
thick; at the site of angulation it attains 
a thickness of 2mm. At this site the sur- 
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face is rough: elsewhere it is smooth. 
Osteoid tissue fills, or replaces, the medul- 
lary cavity down to a point 1 cm. above 
the articular surface of the lower extrem- 
ity. Here a sharply demarcated zone of 
loose, fatty, and cancellous structure in- 
tervenes between the osteoid tissue and 
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teoid tissue. At the point of fusion of 
tibia and fibula the osteoid tissue filling the 
shaft of the tibia is continuous with osteoid 
tissue obliterating the shaft of the fibula at 
this site, while above and below this 
point cortex and medulla of fibula are of 
grossly normal structure. The talus and 





Fig. 8. 


Fig. 8. Lower third of right femur, tibia, and fibula. 
calcification; marked curvature of the tibia and fibula. 


_ Fig. 9. 
in situ. 


the articular cartilage; the cartilage is 
thin and unassociated with a layer of com- 
pact bone. The sharp but irregular de- 
marcation between the compact gray os- 
teoid tissue and the loose, fatty, cancellous 
tissue is striking. The cancellous tissue 
along the border of osteoid tissue contains 
a little red marrow. One or two areas, 
about 1 cm. in diameter, within the osteoid 
tissue, are more white in color than the 
remainder. Near the area of curvature a 
few sclerosed areas occur within the os- 


Fig. 9. 
Marked degree of osteoporosis; thin cortex; de- 
Recent fractures of the tibia and fibula. 
Left femur, showing thin cortex; osteoporosis; decalcification; old united fracture; Lane plate 


metatarsal bones resemble the lower centi- 
meter of the tibia in having a loose, fatty, 
and cancellous interior and a thin carti- 
laginous surface. 

Microscopic Description.—Sections _ of 
the talus, a metatarsal bone, and of the 
lower epiphyseal extremity of the tibia 
present osteoporotic (probably from dis- 
use) but otherwise generally normal struc- 
tures, with thin trabecule and cortices, 
normal periosteum and fatty marrow. 
There are, however, occasional small areas 
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in which fibrillar and fibroblastic tissue, 
instead of adipose tissue, intervenes be- 
tween trabecule. In one such area well 
within the epiphysis of the lower extremity 
of the tibia, the associated trabecule are 
abnormal, irregular in shape, and mark- 
edly unevenly stained, quite apparently 


mal trabecule on the diaphyseal side, con- 
trasting with a fatty marrow and sparsely 
distributed, thin but otherwise normal 
trabecule on the epiphyseal side. 

The shaft or diaphysis of the tibia con- 
sists of a column of fibrillar connective 
tissue supporting a network of abnormal 





Fig. 10. 


Pig. 11. 


Fig. 10. Left tibia and fibula, showing thin cortex; osteoporosis; decalcification and some curvature 


of both bones. 


Fig. 11. Longitudinal hemisection of lower 20 cm. of the right tibia, with lower portion of fibula attached, 
showing the marked curvature, ‘‘osteoid”’ tissue filling the medulla of the diaphysis, relatively normal epi- 
physis, absence of cortex along convexity of curvature, sclerosed along concavity of curvature. 


but little calcified. The structure of this 
small patch is characteristic of the struc- 
ture of the shafts of tibia and femur. 
This epiphysis is sharply demarcated from 
the diaphysis, a fibrocellular marrow sup- 
porting numerous, rather bulky, abnor- 


trabecule, bordered in part only by perios- 
teum, in part by a thin, weak, imperfectly 
formed cortex, and in part—along the 
concavity of the curve—by a sclerosed 
cortex of essentially normal structure. 
The connective tissue supporting the os- 
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Fig. 12 (upper left). Absence of cortex: fibrocellular replacement of fatty marrow. Surface of shaft of 
tibia. 

Fig. 13 (upper right). Sharp demarcation between normal epiphysis and abnormal diaphysis. Lower 
end of tibia. 

Fig. 14 (lower left). Medulla of diaphysis of femur. Poorly formed, calcium-deficient trabeculae, without 
lamella and without any appreciable organization, of bizarre shape, are supported by a compact fibrocellular 
stroma. But little of their surfaces is composed of an osteoblastic edging. Osteoclastic activity here is 
prominent. 

Fig. 15 (lower right). Medulla of diaphysis of tibia. The same general structure as that of the medulla 
of the femur. Here, however, very few osteoblasts and osteoclasts are seen, and the trabecule are still more 
imperfect and more bizarre. Irregularly disposed zones of variable density replace the normal lamellar 
structure. 
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teoid trabecule is loose and edematous, 
composed of cells with very narrow thread- 
like processes and ovoid or irregularly 
spherical, finely vesicular, yet in many 
instances relatively compact, rather small, 
nuclei. Many have the stellate shape 
characteristic of pre-osseous connective 
tissue. As the bizarre trabecule are ap- 
proached the tissue is more cellular, and 
a gradual transition to apparent osteo- 
blasts, incompletely bordering the tra- 
becule, can be traced. Osteoclasts occur 
in scattered areas. Dilated lymphatic 
vessels are conspicuous. Some areas are 
rather densely cellular. 

The trabeculae present markedly vari- 
able structures. A few are relatively nor- 
mal in size and shape, stain homogene- 
ously with eosin (except for included bone 
cells), and have sharply defined periph- 
eries edged with fibroblasts and osteo- 
blasts, yet are devoid of lamella. How- 
ever, almost all trabeculze are composed of 
two or more irregularly shaped, indented 
zones of deeply stained, partly calcified 
substance, contrasting sharply with very 
pale uncalcified zones or areas which in 
many instances have poorly defined periph- 
eries difficult to distinguish from adja- 
cent fibrillar connective tissue. There is 
no uniformity of distribution of these 
zones, either occupying a peripheral or a 
central location within the trabecula in 
different instances. Some trabecule are 
very thin and uncalcified. Some have 
very irregular, bizarre shapes. All tra- 
becule contain bone cells. Lamelle and 
Haversian canals are seen only in the 
thicker, more normal, sclerosed portions of 
the cortex. Thinner portions of the cortex, 
when present, have a structure analogous, 
in lesser degree, to the trabecule of the 
interior of the shaft, just described. 

The structure of the shaft of the femur 
is essentially the same as that of the tibia. 
Here, however, some trabeculze have ir- 
regular, indented peripheries presenting 
the excavated appearance described by 
Knaggs. With such excavations promi- 
nent osteoclasts are associated. 

The point of fusion of tibia and fibula 


(probably the ‘‘callus’’ of an old fracture) 
presents the same structure as that of the 
tibia. 

SUMMARY 


The clinical, roentgenological, and struc- 
tural features of a case which, we feel, 
should be classified as osteogenesis imper- 
fecta tarda, occurring in a white male 26 
years of age, are described. The literature 


is reviewed. 
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DISCUSSION 


LesTeR A. SmitH, M.D. (Indianapolis, 
Ind.): The essayists have presented a very 
interesting case and a good review of the 
literature on this subject of osteogenesis 
imperfecta. The tarda type is not com- 
mon, and, as the essayist has said, his- 
tological studies on this form have been 
greatly lacking. 

Out of a considerable number of cases of 
osteogenesis imperfecta which we have ob- 
served at the Indiana University Hospitals, 
the congenital and infantile types have 
outnumbered the tarda type some sixteen 
toone. I have not had the opportunity of 
studying any case of the tarda type with 
such well marked deformities as has been 
shown. 

There are two particularly interesting 
features of the case that has just been pre- 
sented. In the first place, it has been noted 
by various writers that the tarda type 
seems, in many of the instances at least, to 
lose the tendency to brittleness of bones 
after passing puberty, although in some in- 
stances the tendency to fractures does not 
occur until the third or fourth decade of 
life. 

In the second place, the case is somewhat 
exceptional also in that the bony structures 
were found to be so greatly deficient. In 
these older patients of the tarda type, it 
has been noted in many cases that the 
bones tend to be normal in their clinical 
and radiographic appearance, and yet they 
will be brittle. 

As to the etiology, as the essayist has 
said, there is a very great deal of confusion 
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of opinion. There is overlapping of two 
types—the hereditary and the non-heredi- 
tary. We might emphasize that whereas 
there is no great reason for error in classi- 
fication as to the individual case as judged 
from the radiographic appearance, there is 
much conflict of ideas as regards the eti- 
ology and proper classification of the vari- 
ous types. 

As to etiology, we might first consider 
the endocrine relationships, for instance. 
It has been noted by many writers that 
no morphological changes in ductless 
glands have been found as a constant or as 
a frequent feature, and yet several cases are 
on record in which a great deal of improve- 
ment has followed treatment of the cases 
of osteogenesis imperfecta by the admin- 
istration of either fresh thymus tissue or 
thymic extract. 

It has also been noted that such pa- 
tients, if they can be nursed past puberty, 
lose in great part the tendency to fractures. 
It has occurred to me that this should 
offer an interesting field for the study of 
the effects of treatment by gonadotropic 
or actual sex hormones to see what might 
occur. So far as I know, no such studies 
have been made. 

It has been stated with regard to the 
hereditary type in particular that it is 
due to a deficiency of the mesenchymal 
tissues; others have spoken about an 
accidental deficiency of the mesenchyma 
in the non-hereditary types, yet we should 
keep in mind that various cases have been 
reported in which there is a deficiency in 
the dental enamel as well as in other parts 
of the teeth and, as we know, the former 
arises from the ectodermal layer. 

I feel that, in view of the rarity of re- 
ports of histological findings in the tarda 
type, the essayists have made a real con- 
tribution in this study they have presented. 


(Detroit, 
Michigan): I was interested deeply in the 
paper, but a thought occurred to me as I 
was listening to it. 

The etiology put forth by both the essay- 
ist and discussant seems to be due to a 
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lack of thymus gland or, the corollary, that 
treating these patients with thymus would 
help them. I was just wondering about 
this, particularly since several years ago we 
were all indiscriminately treating thymus 
glands with x-ray and in that way reducing 
the thymus gland. 

How many of these patients who have 
been treated with x-ray for their thymus 
glands have developed this condition? 


J. Frercuer Lutz, M.D. (closing): I 
want to thank Dr. Smith for his interest 
in this paper and the privilege that Dr. 
Doub gave me of having him open the dis- 
cussion. I also want to thank Dr. Bloom 
for his question—which I am unable to 
answer. Some of the men who have done 
quite a lot of these treatments can answer 
that better than myself. 

I would like to say that I have prepared 
this paper very carefully. I only skimmed 
over it, and I hope it will be published be- 
cause it covers a subject which is of so much 
interest to all of us and is such a rare con- 
dition in adult life. The symptoms of our 


case started at the age of three, when he 
had his first fracture, and thirty-three frac- 
tures followed up to the age of twenty-six. 

To me, it is a typical case of osteogenesis 
imperfecta tarda, which was confirmed by 
my associate, Dr. Pusch. I am sorry he is 
not here to say a few words about the 
pathology. 

The work that has been done has been in 
instances of the disease in youth, childhood, 
and not in adult life. In fact, there are 
very few reported cases. Up to 1910, there 
were only 30 cases of osteogenesis imper- 
fecta tarda reported. 

As to the treatment, one case was treated 
at the Mayo Clinic, in which they claimed 
excellent results from thymus extract. This 
came in as a surgical case; we made no 
effort to treat him. How this young man 
got along with one leg drawn up in a circle 
and the other very much deformed, is a 
mystery to me. 

I want to say that I feel it is a privilege 
to be here and to present this paper. I 
think the pathological work that has been 
done on this is a credit to Dr. Pusch. 









































THE PRESENT STATUS OF MITOGENETIC RADIATION: 


By ALEXANDER HOLLAENDER, Pu.D., Madison, Wisconsin? 


From the Department of Botany, University of Wisconsin 


==HE discovery of mitogenetic radiation 
vas first reported by Professor A. 
Gurwitsch, in 1923. There followed a 
slowly increasing number of publications 
on the problem which came to its highest 
level in 1932-1934, and is now followed by 
a decreasing number of publications. Lit- 
tle attention was paid to the problem in 
the early years of its reported discovery, 
but later it played a prominent part in 
many discussions on the causes of cell di- 
vision, and as a possible tool for diagnostic 
purposes. It was also used as the explana- 
tion of many biologic phenomena, the in- 
terpretation of which seemed obscure. 

The wide application of the reported 
phenomenon to problems in biology which 
are often of the most involved type has de- 
tracted from the most important ques- 
tions, v7z., is mitogenetic radiation a well 
established scientific phenomenon; can the 
existence of this radiation be proven by 
any investigator with proper training who 
uses the appropriate procedures? 

There is considerable doubt about these 
points in the minds of many research 
workers, in spite of the more than 700 arti- 
cles and the dozen books on the subject. 

I will shortly review a few details of the 
characteristics of the radiation and the 
procedure in its detection and manipula- 
tion. Mitogenetic rays are reported to be 
ultra-violet radiation of the wave lengths 
from 1,900 to 2,600 Mics of an intensity of 
from ten to several thousand quanta/cm.?/ 
sec., and are said to be emitted by many 
biologic materials and by chemical reac- 
tions. This radiation is supposed to cause 


1 Presented before the Fifth International Congress 
of Radiology, in Chicago, Sept. 13-17, 1937. 

2 Present address, National Institute of Health, 
Washington, D. C. 


increased cell division in certain biologic 
materials, to initiate or to speed certain 
enzymatic reactions, and to cause the 
emission of so-called secondary radiations 
in many biologic materials which are them- 
selves not able to emit primary radiation. 

Mitogenetic radiation is emitted in dis- 
crete wave length bands. The width of 
these bands has been determined to 3 A. 
(Decker, 4)! The wave lengths are more 
or less typical for the chemical reactions 
taking place. A biologic process will give 
a spectrum which is composed of bands 
emitted by the chemical reactions respon- 
sible for the biologic process. This offers 
an apparently simple method of following 
the chemical processes in biologic materials 
in vivo without interfering with their nor- 
mal functions (Hollaender, 6). 

Biologic and physical methods have been 
reported to be successful in the detection 
of mitogenetic rays. Most of the work is 
done with biologic material. The detectors 
in most common use are yeast and bacteria. 
With both organisms use is made of the 
fact that when a relatively old culture is 
transferred to a fresh medium, the cells do 
not begin to divide at once but go through 
an apparent rest period of several hours. 
The length of the rest period depends on 
the age of the culture, the nutrient, the 
temperature, and on other environmental 
factors. Cultures which have been exposed 
to mitogenetic radiation have been re- 
ported to come out of the resting period 
earlier than the control cultures. Thus 
the main point in these detecting methods 
is to determine “‘growth”’ in such an exact 
manner that the slight difference between 
exposed and control can be recognized 
readily. The growth in yeast is determined 
either by the increase in the percentage of 
buds, by the increase in the total number 
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of yeast cells, or by increase in volume of 
the yeast. The percentage of buds is de- 
termined by microscopic counts of fixed 
and stained smears; the total number of 
yeast cells by counting in a blood-counting 





600 
VE 
J/| 


500 j 
4 
i] 

/ 








8 
S 





Ww 

So 

o 
~ 


ine) 

So 

o 
~ 








BR 
2) 
My, 
is 
| 
eas 





BACTERIAL CONCENTRATION 


vo) 

s) 
~ 
N 





So) 
o 
_ 





\ 























s 
So 





| 2 a 4 5 
HOURS 


Fig. 1. A typical bacterial growth curve, repre- 
sented by the solid line. Growth of a _ bacterial 
culture after exposure to a mitogenetic ray sender, 
indicated by broken line. Redrawn from Wolff 
and Ras. 


chamber, and the total volume of yeast by 
centrifuging the yeast suspension in modi- 
fied mycetocrit tubes. In the bacterial 
work the number of bacteria is determined 
either by direct microscopic counts, by 
plate counts, or by a modified plate 
method. In addition to yeast and bacteria, 
a score of other materials, such as onion 
roots, bone marrow, eye tissue, enzymes, 
certain chemical reactions, colloid reac- 
tions, etc., have been used. But of all these 
materials only yeast and bacteria have 
been retained as standard detecting ma- 
terials. 

A typical experimental set-up for the 
detection of mitogenetic radiation is ex- 
tremely simple, as can be seen from Figures 


2-A and 2-6. For the detection of a 
mitogenetic radiation spectrum a fairly 
light-strong quartz spectrograph is used. 
The place of the photographic plate is 
taken by blocks of agar, the surface of 
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Fig. 2. Typical experimental arrangements for 
the detection of mitogenetic radiation. A. In- 
duction experiment using yeast as both sender and 
detector (muto-induction). B. Arrangement for 
induction experiment with a chemical or enzymatic 
reaction as sender, and bacteria as detector. 


which is covered with a fine layer of yeast, 
or by vessels containing the detector in a 
liquid suspension. Each block or tube 
covers a definite region of the spectrum 
(Fig. 3). 

The following factors are usually re- 
ported to be of greatest importance for 
the detection: the age of the culture; the 
medium of exposure; the concentration of 
the organisms during exposure, and the 
separating surfaces between sender and 
detector, the time of exposure, the treat- 
ment of the detector after exposure, and use 
of a proper sender. 

The age of the culture should be such 
that a well-defined ‘‘lag’’ phase is present. 
In spite of the fact that beerwort, beef 
broth, and serum are highly absorbing for 
ultra-violet radiation of the mitogenetic 
wave lengths (1,900 to 2,600 A.), these ma- 
terials are supposed to be good suspension 
media for the detector. The explanation 
given is that these substances are good 
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secondary senders and that they transmit 
the effect from and to the cells below the 
surface. The acceptance of ‘secondary 
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with quartz window; II. Rotating disk; III. 


layer of yeast—blocks separated from each other by celluloid strips, and V. 
(After Gurwitsch.) 


tal arrangements have a very well adjusted exit slit. 


radiation” is very important to the under- 
standing of the mitogenetic radiation 
phenomenon. 

Exceedingly dilute as well as highly con- 
centrated suspensions have been reported 
to be successful. Crystalline quartz is re- 
ported to be most advisable, but substances 
such as thin glass plates and Japan lacquer 
sheets, which do not transmit or which 
transmit but little radiation between 1,900 
and 2,600 A. have been used successfully. 
The distance between sender and detector 
has been as little as a few millimeters or 
as much as a meter or more when an optical 
system is used. In the study of mitogenetic 
emission spectra, a distance of more than 
a meter has been used successfully in spite 
of the fact that considerable amounts of 
radiation are absorbed in the optical system 
(Hollaender, 6). 

The time of exposure may be a few 
seconds or as much as 60 minutes. A more 
efficient way of adjusting the time has been 
interrupted exposure. Over-exposure will 
produce negative effects. It is customary 
to make several exposures of which at 
least one is to give the proper result. 


Arrangement for spectral analysis of mitogenetic radiation. I. 
Entrance slit of spectrograph; IV. Agar blocks with surface 
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After exposure the detector is handled so 
that the effects can be brought out most 


clearly. Thus, for instance, in the bud- 
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Source of radiation in chamber 


Plate holder. Newer experimen- 


counting method the effect can be deter- 
mined after a few hours of incubation; in 
the mycetocrit method the effect can be 
determined only after incubation over- 
night. 

Special precautions must be taken as to 
the condition of the sender, which must be 
such that it promises to be most reactive. 
To give typical examples, bacteria or yeast 
are good senders only when they are in 
their ‘‘log’”’ phase, the phase of most active 
growth. Blood recovered from an animal 
can be mixed with a MgSO, solution and 
used at once, or it can be absorbed on filter 
paper, dried, and the filter paper torn and 
mixed with a few drops of distilled water 
and used at once for the detection. Devia- 
tions from this procedure are not advisable. 

The description just given implies that 
the use of biologic detectors is a simple, 
well-outlined procedure and reproducible 
by anyone acquainted with fundamental 
biologic technic. Of the more than 700 
publications on the subject, the majority 
definitely imply this. It is not necessary 
to give specific references here since in 
the abundance of material this point of 
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view is obvious. But I feel that such 
confidence is not justified, since this ig- 
nores the results of the group of workers 
who have not been able to repeat such work 
in spite of the fact that they have followed 
in the greatest detail the technic of the so- 
called ‘‘successful’”’ workers. It also ig- 
nores the fact that ‘‘successful’’ workers 
have lately admitted that the detection 
methods in the hands of the most “‘suc- 
cessful’”” workers may give unreliable and 
at times negative results. Periods of in- 
activity of the biologic detectors sometimes 
last for a few days or weeks or months or 
in one case for years. Rahn (11) states in 
his book, “‘Invisible Radiations’”’: ‘‘As a 
rule, the investigators do not discuss these 
periods of failure. .... ” He then gives 
a list of possible reasons for failure: 


Disturbance of short radio waves (sug- 
gested by Gurwitsch). 

Change in the sensitivity of the detec- 
tor culture (Wolff and Ras). 

Retarding effect of human radiation 
(Rahn). 

Climatic changes. 

Cosmic rays. 

Sun-spots. 

Terrestrial magnetism. 

Other causes. 


If we keep in mind these possible but ap- 
parently far-fetched explanations for nega- 
tive results, we can see the difficulty of 
obtaining a clear-cut positive or negative 
decision on the existence of this radiation. 
Most investigators who have received 
negative results hesitate to publish their 
findings. In the last years three publica- 
tions have appeared which I wish to discuss 
in greater detail. 

Kreuchen and Bateman (10), working in 
Heidelberg, exposed liquid yeast cultures 
to typical mitogenetic senders, that is, 
yeast grown on agar; bacteria; pulp made 
of the medullar plate of the onion; pulp 
of sarcoma in Ringer solution, and glucose 
at 35°C. The experiments were conducted 
in large groups and in cases in which the 
number of these groups was not great, the 
number of duplicates in each group was 


large and should have given positive re- 
sults. But the authors concluded that no 
demonstrable effect was visible and they 
feel that if mitogenetic radiation exists, it 
must be below 3 X 10? quanta/cm.?/sec. 

Westenberg (14), working in Amster- 
dam, attempted to repeat the work of 
Wolff and Ras. He co-operated with the 
Utrecht laboratory, learning the technic of 
handling slide cells and in every way co- 
operating with one of the most successful 
laboratories in Europe. His conclusion was 
that the slide-cell method gives too large 
an error and that the accepted positive 
results are not reliable. An exchange of 
cultures with the Utrecht laboratory took 
place but these cultures obtained from 
Utrecht were inactive. Westenberg con- 
cluded that the results of Wolff and Ras 
were, at least during the Summer of 1935, 
unreproducible. 

Hollaender and Claus (8) in an extensive 
investigation tested in detail the mitogen- 
etic effect. They used mainly bacteria as 
detectors, and in a smaller number of ex- 
periments, yeast. They investigated care- 
fully the reliability of the bacteria for 
statistical investigation, the effect of a large 
number of factors such as light, tempera- 
ture, previous history of the detectors and 
senders, medium for exposure, material of 
separating surfaces, distance between 
sender and detector, time of exposure, 
methods of treating the bacteria after ex- 
posure, etc. They give an abundance of 
statistical material and describe a large 
variety of senders. The conclusion of their 
investigation is that it is not yet an estab- 
lished fact that the existence of mitogenetic 
radiation is detectable by biologic ma- 
terials. 

I have been informed that M. N. Barnes, 
a former co-worker of Professor Rahn 
(2), attempted to repeat at the University 
of Rochester her own and Professor Rahn’s 
experiments with yeast. No mitogenetic 
radiation was detectable. 

The detection of mitogenetic radiation 
by physical means suggests itself. The 
only promising physical tool for the detec- 
tion of radiation of an intensity approach- 
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ing that of mitogenetic rays is the modified 
Geiger-Miiller counter first described by 
Rajewsky (7). A large number of attempts 
have been made to detect mitogenetic ra- 
diation by means of this instrument. Here, 
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of surfaces and occasionally finds one of 
sufficient sensitivity. 

Barth (3), who first worked in Gerlach’s 
laboratory in Munich and later worked in 
Gurwitsch’s laboratory in Leningrad, gives 
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Diagram illustrating mitogenetic induction through a secondary radiator. 
Fig. 5. Spectral analysis of mitogenetic radiation from rabbit blood, and identification of the bands. 


(Re- 


drawn from Golischewa.) G, Glycolitic spectrum; N, spectrum of peptid cleavages, so-called NH; spectrum; 
K, spectrum of creatin-phosphate cleavage; P, phosphatase spectrum; O, oxidation spectrum and ?, lines of 


unknown origin. 


again, some of the investigators report suc- 
cess while some were unable to obtain un- 
controvertible evidence that mitogenetic 
radiation can be recognized by the Geiger- 
Miiller counter. A typical circuit and a 
Geiger-Miiller counter are shown in Fig- 
ure 5. 

In all the work published on the Geiger- 
Miller counter, more or less the same 
circuit has been used although certain 
modifications have been made in the design 
of the cell as used by the different investiga- 
tors. It is difficult to evaluate the results 
of these different tests and practically the 
only way to do this is to evaluate the sensi- 
tivity determination of the counters them- 
selves. If these determinations are made 
in such a manner that no doubt can be cast 
on them, it is only necessary to repeat the 
work and to see whether duplicate results 
can be obtained. 

It would lead too far to go into all the 
physical aspects of the work on the Geiger 
counter. It is sufficient to discuss the four 
latest publications on the subject. Audu- 
bert (1) uses the Geiger counter for the 
detection of radiation given up by chemical 
reactions. His sensitivity determination, 
as far as can be concluded from his experi- 
mental data on the subject, is open to 
serious criticism. He tries a large number 





extensive tables showing clear-cut positive 
results with the Geiger counter. He used 
a variety of senders, but in all his extensive 
investigation he has not, until the date of 
this report, given any indication of his 
sensitivity determination. For this reason 
his results cannot be evaluated. 

Siebert and Seffert (13), using a set of 
matched counters, reported in a number of 
publications definitely positive results. 
They, too, fail to give sensitivity deter- 
minations. 

Hollaender and Claus (8), in a detailed 
study of the properties of the modified 
Geiger-Miiller counter, made careful sensi- 
tivity determinations and have come to 
the following conclusions: The calibration 
of the counter indicates that the high 
sensitivity sometimes reported for the pho- 
toelectric surfaces used in these cells is 
greatly overestimated by many investiga- 
tors. The counter used set an upper limit 
of 500 quanta/cm.?/sec. for mitogenetic 
radiation, this being about the limit of 
sensitivity of their counter. 

It would appear from these results that 
at the present stage of the investigation it 
is not yet possible to conclude from the 
evidence brought by these physical detec- 
tors that the existence of mitogenetic radia- 
tion is proven by them. 
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Since mitogenetic rays are thought to be 
ultraviolet radiation of definite wave 
lengths, it should be possible to imitate 
them by means of artificial radiation of 
these same wave lengths. A few investiga- 
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of colony-forming organisms, followed by a 
period of retarded growth (Hollaender and 
Curtis, 9). Theenergy necessary to produce 
this effect is of an entirely different order 
of magnitude, 7.e., several million times 
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Fig. 6. Diagram of Geiger-Miiller photon counter (G-M-III), with simplified accessory circuits. 


tors have reported positive results by using 
artificial radiation, but there seems to be 
considerable evidence that ultraviolet ra- 
diation of proper wave length and of the 
intensity reported for mitogenetic radiation 
has no stimulatory effect. If we radiate 
bacteria or yeast with ultraviolet radiation 
of the proper wave length and sufficient 
intensity to kill a large percentage of the 
bacteria or yeast, the surviving organisms 
show, when transferred to a nutrient me- 
dium after irradiation, an apparent increase 


that reported for mitogenetic rays. It 
would seem, then, that we are dealing here 
with a phenomenon of great importance 
to general radiation work, but of little di- 
rect significance to the mitogenetic problem. 

If we look at the results of mitogenetic 
investigations on the basis of the discussion 
of detecting methods, we are surprised at 
the extent to which these methods have 
been used in the investigation of some of 
the most involved of biologic and chemical 
phenomena. 
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The most striking from the physical- 
chemical point of view is the analysis of 
mitogenetic spectra (Fig. 6). If we con- 
sider the weakness of the radiation which 
is emitted, it is interesting to note that 
there should be sufficient radiation left 
after passing through the spectrograph to 
be separated into a number of wave length 
bands! 

Earlier publications on this problem re- 
port that blood of healthy persons will emit 
mitogenetic radiation; the blood of persons 
suffering with malignant tumors did not 
radiate. The tumor itself will radiate 
either when in contact with other tissues or 
when removed, minced, and mixed with a 
glucose solution. Later papers report that 
blood radiation also disappears or is weak- 
ened considerably as a result of starvation, 
heavy physical work, senility, or when 
serious diseases such as pernicious ane- 
mia, leukemia, scarlet fever, syphilis, pneu- 
monia, or severe depression are present. In 
one of the latest publications Siebert (12) re- 
ports that radiation ceases when the blood 
of a healthy person is mixed with the blood 
of a cancerous person in the proportion of 
1:1. However, radiation, in most cases, 
will not cease if blood of individuals suffer- 
ing from other radiation-inhibiting diseases 
is mixed with blood from normal persons. 
When healthy blood of groups A or B is 
mixed, radiation stops, and when healthy 
blood of groups A or B is mixed with blood 
of groups O or AB, radiation continues 
(Siebert and Seffert, 13). 

Extensive data have been reported in re- 
gard to nerveradiation. Spectrum analyti- 
cal work shows typical mitogenetic spec- 
tra emitted by resting nerves, by the pulp 
of resting nerves, by nerves excited by in- 
cision, by emission at different distances 
from the point of electrical excitation, by 
emission at different distances from the 
point of mechanical excitation, by emission 
of radiation of the optic nerve excited by the 
illumination of the eye (Rahn, 11). 

Extensive reviews on the application of 
mitogenetic analysis to many biologic 
problems are available (Gurwitsch, 5, 
Rahn, 11, and Siebert, 12). 


We have shown that the methods of de- 
tection of mitogenetic radiation are not 
reliable in the hands of the most experi- 
enced investigators reporting positive re- 
sults; 7.e., periods of ability to detect are 
interspersed with periods of definite failure. 
In the hands of other investigators the de- 
scribed methods consistently give negative 
results. I feel that we must conclude that 
the detection of these rays rests at present 
on an unsound basis. An evaluation of the 
results of the use of these methods must 
wait. For only after the detecting methods 
have been perfected can they be used as a 
truly scientific tool. 
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THE VALUE OF THE X-RAY EXAMINATION OF THE SELLA TURCICA 
IN THE SAGITTAL POSITIONS' 


By Dr. PEDRO L. FARINAS, Havana, Cuba 


N June, 1937, we presented before the 
| Internal Medical Society of Havana, 

“Estudios Clinicos,’’ a paper related to 
the x-ray examination of the sella turcica 
in the sagittal projections, describing a 
new technic. 

Although it is true that we have at- 
tained precision in the diagnosis of the al- 
terations of the sella turcica as observed in 
lateral films of the skull, we believe that 
the sagittal views of the sella—antero- 
posterior and postero-anterior—add many 
interesting details of great value to the 
diagnosis. To the description of the tech- 
nic and the information obtained in the 
examination of the sella turcica in these 
positions, we shall refer in this article. 

When an anteroposterior film of the 
head is taken so that the central ray is 
parallel to a plane passing the frontal 
protuberance and the external auditory 
canal, the sella turcica will be projected 
in the foramen magnum (Fig. 1). In this 
film we can see the anterior clinoid proc- 
esses, the upper part of the sphenoidal 
sinuses, and the dorsum sella with the 
posterior clinoid processes (Fig. 2). 

When the postero-anterior film is taken 
so that the central ray is parallel to a plane 
passing through the external auditory canal 
and the frontal protuberance, we have the 
occipital projection (Fig. 3). In a film 
thus obtained, we can see the posterior 
clinoid processes, the dorsum sella, and 
the petrous portion of the temporal bone 
(Fig. 4). The lateral view of the head, 
taken routinely before the sagittal posi- 
tions, will help us to find the point of 
election on the frontal bone through which 
the central ray should pass. We may 
draw a line on the film crossing the ex- 
ternal auditory canal, the sella turcica, 
and the foramen magnum, that will leave 





’ Received for publication, September, 1938. 


the frontal bone at the point of election 
(Fig. 5). The point thus selected at the 
frontal bone will vary according to the 
type of head. In the platybasia type it 
will be lower than in the normal head, 
while in the basal kyphosis it will be 
higher (Fig. 6). 








Fig. 1. Patient in position for the frontal 
projection. The central ray is parallel to a plane 
passing: by the frontal protuberance and the 
external auditory canal. The rod. shows the 
direction of the central ray. 


In order to obtain a diagnostic film, 
careful centering is necessary so that the 
view may be symmetrical. Also, the 
technical detail, such as a fine focus tube, 
long cone, and Bucky diaphragm, must be 
taken into consideration. A rod fastened 
to the cone shows the direction of the cen- 
tral ray, thus allowing the technician to 
change the inclination of the head, to 
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Fig. 2. Fig. 3. 

Fig. 2. Plate taken in the fronto-occipital projection. Here we may see the anterior clinoid processes, 
the dorsum sella with the posterior clinoid processes, and the central depression of the dorsum due to the bed 
of the hypophysis. 

Fig. 3. Patient in position for the occipital projection. The central ray is parallel to a plane passing the 
frontal protuberance and the external auditory canal. The rod shows the direction of the central ray. 





Fig. 4. Fig. 5. 
Fig. 4. Plate taken in the occipital projection Here we may see the dorsum sella with the posterior 
clinoid processes, : 
Fig. 5. Lateral view of the head with a line passing through the sella turcica, the external auditory canal 
and the foramen magnum showing the point to be selected at the frontal bone. 
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make certain that the central ray is di- 
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and vertical diameters of the sella turcica 


rected parallel to a plane that passes by measured in the lateral view and the trans- 


the frontal protuberance and the external 


Normal Hea d 


“e 
Fig. 6 (above). 


different types of skulls. 
Fig. 7 (below). 


then she began to show evident signs of hyperpituitarism. 
In the lateral view of the skull the sella appears normal in all 
The diameters are within normal limits, there are no signs of atrophy 


presents amenorrhea. 
its aspects. 


of the dorsum, nor depression of the floor. 





verse diameters measured in the sagittal 


/ 
/ i 
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Basal typhosis 
/ 





Schematic drawing showing the direction of the central ray in the 


C. M., white, 20 years old. Normal development until puberty; 


She is very tall and 


The sagittal view shows a well localized 


zone of atrophy of the dorsum, extending to the right border. 


auditory canal. We are now using 100 
milliampere-seconds with the fine focus of 
the rotating anode tube, 80) kv.p., at 40 
inches distance, changing the kilovoltage 
according to the size of the head. 

The transverse diameter of the sella 
turcica may be easily measured on the 
films taken in the sagittal projections, 
thus adding a new measurement to antero- 
posterior and vertical diameters of the 
sella obtained in the lateral view of the 
head. We have measured 5() normal sellas 
and found that the average transverse 
diameter is, in the male patient, 2 cm. and 
in the female patient 1.8 cm. It is of 


great interest to compare the longitudinal 


projections. In the sagittal projection 
we have another view to observe, namely, 
the alterations that are produced in the 
sella turcica in cases of intracranial hyper- 
tension, intracellular tumors, the cerebral 
tumors situated in the middle cerebral 
fossa, and those situated at a greater 
distance from the sella which have been so 
well studied in the lateral films. 

We will refer here only to the value of 
the examination in the sagittal projections 
of the sella turcica in cases of pituitary 
adenomas. We have cases of hyper- 
pituitarism in which the sella is absolutely 
normal in the lateral position, while in the 
sagittal views we are able to see a well- 
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localized zone of atrophy of the dorsum described, we must always keep in mind 
sella which may be due toa small pituitary the possibility of sellar anomalies. Usy- 





Fig. 8 (above). 
presented intense cephalalgia, asthenia, dizziness, nervous alterations, hypophysial 
obesity. The campemetric examination shows the first phases of bitemporal heman- 


A. R., white, 45 years of age. During the last two years she has 


opsia (Dr. G. Alamilla). The lateral film shows slight atrophy of the dorsum. The 
sagittal view shows marked atrophy of the right half of the dorsum with partial 
destruction of the right posterior clinoid. 

Fig. 9 (below). C. F., white, 59 years of age. Typical acromegaly. All symptoms 
have improved with hypophyseal radiation. The lateral view of the skull shows a 
large and deformed sella, with depression of the floor and marked atrophy of the 
dorsum. The sagittal view shows the atrophy of the dorsum with complete destruc- 





tion of its right half. 


adenoma that as yet does not show in the 
lateral view (Fig. 7). As soon as the tumor 
increases in size, the signs of compression 
appear and the sella begins to be deformed. 
The lateral view will show some atrophy 
of the dorsum sella and a slight depression 
of the floor. In the sagittal projection the 
atrophy or destruction of the dorsum sella, 
generally eccentric, will show very plainly 
(Fig. 8). When in the presence of changes 
in the dorsum sella, as the ones just 


ally it does not show blurring at the edges, 
like that we see when in the presence of 
tumoral destruction, nor do we see the 
dense lines of osteal reaction caused by the 
adenomatous compression; the anomalies 
have, as a rule, exceedingly sharp and de- 
fined edges. If the tumor continues to 
grow, the destruction of part of the sella 
continues and may destroy half of the 
dorsum (Fig. 9). In acromegaly, we may 
see atrophy or destruction of half of the 
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dorsum sella, alternating with the con- 
densation of the other half due to the 
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sagittal views, and they may even aid him 
in the selection of the route for operation. 





Fig. 10 (above). 
rhea and severe cephalalgias. 


I. T., white, 35 years of age. 


Typical acromegaly with amenor- 


All symptoms improved by pituitary irradiation of 
three fields: two temporal and one frontal, each receiving 1,500 r. 


The lateral view 


of the skull shows a very large and deformed sella with marked depression of the 


floor. 


The sagittal view of the sella shows the destruction of all the lower part of 


the dorsum with condensation of its upper part. 
Fig. 11 (below). R. P., white, 45 years old. Typical acromegaly. The lateral 
view of the skull shows a very large and deformed sella, with marked depression of 


the floor and atrophy of the dorsum. 


The sagittal view shows the extension of the 


tumor to the sphenoidal body and the middle cranial fossa on the left side with 
destruction of the anterior left clinoid process 


general condensation of the bones of the 
head (Fig. 10). If the tumor continues to 
increase, as is the rule, getting extremely 
large, the destruction of the sella may be 
more or less complete and the tumoral 
process may be seen extending into the 
neighboring structures (Fig. 11). 

The surgeon may obtain better informa- 
tion of the tumoral extension from the 


CONCLUSIONS 

We believe that the radiographic study 
of the sella turcica in the sagittal pro- 
jections adds a very important contribu- 
tion to the signs that may be obtained in 
the lateral view. These signs are of the 
utmost importance in the radiotherapeuti- 
cal and surgical treatment of the tumors of 
the hypophysis. 











RETROPERITONEAL CYST WITH AGENESIA OF THE KIDNEY: 


By KARL KORNBLUM, M.D., and JOSEPH A. RITTER, M.D., Philadelphia 


From the Departments of Radiology and Pediatrics of the Graduate Hospital of the University 
of Pennsylvania 


retroperitoneal cyst, nor agenesia of a 

kidney, is a common occurrence. Asa 
combined finding it has never been reported 
in a child, to our knowledge, and only once 
in an adult (1). The case herewith re- 
ported is of interest, not alone for its rarity, 
but more because it afforded a most dif- 
ficult and puzzling diagnostic problem, as 
all such cases are prone to do. It is be- 
cause of this practical aspect of the case 
that it is being recorded in the literature. 
The embryological implications arising from 
a study of this case also made it of more 
than usual interest. 

M. W., female, born May 30, 1933, 
weighing 8 pounds 5 '/. ounces, a product 
of apparently healthy Jewish parents. 
During the first six months of life she 
presented various feeding problems. At 
six months of age, vomiting became a con- 
spicuous symptom, with recurrences in 
varying degrees of severity, until quite 
recently. The child was slow to sit alone, 
and the eruption of teeth first occurred at 
the age of 11 months. At 14 months 
of age, her weight was 22 pounds 5 
ounces, the liver was palpable 3 cm. be- 
low the costal margin, and although the 
abdomen was slightly prominent, it was 
soft and not distended. When seen at 
19 months, her weight was 25 pounds 
3 ounces and she was in good general 
health. She suffered repeated upper res- 
piratory infections, associated with otitis 
media and otorrhea. From the latter 
part of May to November, 1935, it was 
noted that the abdomen was becoming 
unduly large and although roentgen ex- 
aminations of the abdomen and gastro- 


[: children, neither the presence of a 


! Read before the Philadelphia Roentgen Ray So- 
ciety, Nov. 4, 1937. 


intestinal tract were advised, these pro- 
cedures were not consummated. When 
seen again in May, 1936, at the age of 
three years, the child’s abdomen seemed 
even larger and roentgen examination was 
again advised. 

The patient was admitted, on Sept. 29, 
1936, to the Pediatric Service of Dr. 
Howard Childs Carpenter, at the Gradu- 
ate Hospital, to determine the cause of 
the enlarged abdomen. On admission, the 
child was entirely symptomless. She was 
a poorly nourished, dark-complexioned 
girl, a little over three years of age. Her 
manner was pleasant, she was co-opera- 
tive, and did not appear acutely ill. A 
tremendously enlarged abdomen made her 
quite conspicuous (Fig. 1). Hypertri- 
chosis of the arms and legs was noted. 
There was no evidence of venous obstruc- 
tion, and no manifestation of osseous 
rickets. The abdomen was _ pendulous 
when the child was erect, while in the 
prone position it gave the appearance of 
“running over”’ laterally, like an egg con- 
tained only in its sac. No discrete mass 
could be palpated but a distinct fluid wave 
was elicted and one obtained the impres- 
sion of free fluid in the peritoneal cavity. 
The weight of this mass was evidently re- 
sponsible for a moderately severe lordosis 
which resulted in a waddling gait. The 
greatest circumference of the abdomen 
was 25 inches. In other respects, the 
child’s condition was good. 

It is interesting to note the various 
diagnoses that were suggested as investi- 
gation of this patient progressed. The 
tentative diagnoses on admission were (1) 
Hirschsprung’s disease, (2) atonia of the 
large bowel, (3) congenital anomaly of the 
abdominal musculature. Of the various 
diagnostic procedures resorted to, the 
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roentgen studies proved the most en- 
lightening. Since the gastro-intestinal 
tract was suspected, a roentgen examina- 
tion of this system was first requested. 
Roentgen Examination (Oct. 1, 1936).— 
The chest was negative by fluoroscopic 
examination. The esophagus, stomach, 
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genital failure of rotation of the entire 
gastro-intestinal tract could not be ex- 
cluded.”’ 

A roentgen examination of the colon by 
barium enema was done. The entire 
colon was in the left side of the abdomen, 
with a homogeneous area occupying the 





Fig. 1. 


Fig. 2. 


Fig. 1. Appearance of the patient on admission to the hospital, showing the markedly protuberant abdomen. 
Fig. 2. In the gastro-intestinal examination the stomach, duodenum, and small intestine were pushed 
up beneath the left dome of the diaphragm by a large mass in the right abdomen. 


duodenum, and small intestine were nega- 
tive for any organic lesion. The stomach, 
duodenum, and _ small _ intestine were 
crowded up beneath the left dome of the 
diaphragm by a large mass in the right 
abdomen (Fig. 2). There was a distinct 
hypomotility through the entire gastro- 
intestinal tract. At the 24-hour examina- 
tion the cecum and appendix were clearly 
visualized in the upper left abdomen 
(Fig. 3). 

“The abnormal position of the gastro- 
intestinal tract suggested displacement by 
a large abdominal mass, although a con- 


right half (Fig. 4). No other abnormality 
was found in the colon. The conclusion 
was as follows: ‘Congenital failure of 
rotation of the right half of the colon. 
One must consider the possibility of a 
cystic mass of congenital origin producing 
the homogeneous appearance of the ab- 
domen. The possibility of a renal tumor 
is suggested and an intravenous urogram 
is recommended.” 

Clinically the hirsutism suggested the 
possibility of an early adrenal tumor or 
ovarian cyst. Of special interest is the 
fact that at no time could a mass or tumor 
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be felt. According to one observer, the 
abdomen was like a “rubber balloon filled 
with egg white,” flabby, soft, and running 
over the sides. Neither was there any 
definite signs of movable, uncontained 
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A urological consultant advised cystos- 
copy and retrograde pyelography. 

Laboratory findings showed repeated 
urinalyses with specific gravity varying 
from 1.012 to 1.031. On the first few days 





Fig. 3. 
Fig. 3. 


Fig. 4. 


fluid. It was also stated that “it is not 
conceivable that any soft-tissue tumor 
could possibly push loose and up into the 
left upper quadrant, the ascending colon 
and cecum from their normal anchorage.” 

From an intravenous urogram done on 
Oct. 6, 1936, the following conclusion was 
reported: “‘Evidence of slight compensa- 
tory hypertrophy of the left kidney in 
association with non-visualization of the 
right urinary tract (Fig. 5). Area of in- 


creased density involving the entire right 
half of the abdomen; possibilities to be 
considered are hydronephrosis with non- 
functioning kidney, Wilms’ tumor, and 
congenital cystic kidney.”’ 


Fig. 4. 
At 24 hours the cecum and appendix were found in the upper left quadrant of the abdomen, with 
the remainder of the opaque meal in the descending colon. 


A barium enema showed the entire colon in the left abdomen. 


after admission, acetonuria was present. 
Blood counts, feces examinations, and 
blood chemistry were negative. T.P.R. 
were normal throughout the stay in the 
hospital. 

A gastro-enterological consultant was of 
the opinion that first consideration should 
be given to a cyst of the right kidney, 
although a _ mesenteric, pancreatic, or 
ovarian cyst could not be excluded. He 
could detect no solid tumor mass or en- 
largement of the liver. He felt that a 
surgical exploration was indicated and 
favored an anterior approach, although 
this should be left to the surgeon. 

A surgical consultant also advised ex- 
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ploration and did not feel that any addi- 
tional information which might be ob- 
tained from cystoscopy would warrant the 
general anesthesia which would be re- 
quired for this purpose. 





Fig. 5. 
Fig. 5. 
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An intravenous urogram showed non-visualization of the right kidney and ureter. 
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neum. It extended roughly from the liver 
above to the pelvis below. The posterior 
peritoneum was opened and the cyst wall 
grasped. A suture was placed around an 


area which was then perforated with a 


Fig. 6. 
There is a 


compensatory hypertrophy and hyperfunction of the left kidney. 


Fig. 6. 
17 cm. 


The patient was discharged Oct. 9, 
1936, because her parents wished to have 
her at home for two weeks before opera- 
tion. She was re-admitted on Oct. 27, 
weighing 37 pounds 12 ounces. She was 
operated upon by Dr. Walter E. Lee on 
Oct. 30, 1936. 

Report of Operation.—The pre-operative 
diagnosis was abdominal cyst arising from 
the right ovary or from the mesentery. 
The operation consisted of an excision of a 
retroperitoneal cyst. The anesthesia used 
was 85 mg. avertin per kilogram of body 
weight, and ether. Right paramedian 
incision 10 cm. in length, reaching from the 
right costal margin to nearly the horizontal 
ramus of the pubis. The cyst could be 
seen as a large bluish-colored sac filled 
with fluid, situated behind the perito- 


The retroperitoneal cyst removed at operation. 


When distended with air it measured 25.3 X 23 X 


trochar and cannula and the cyst evacu- 
ated of approximately 2,500 c.c. of straw- 
colored fluid. The cyst was then bluntly 
separated from the posterior parietal struc- 
tures, by exposing the aorta from the 
margin of the renal vessels down to the 
sacrum and then the vessels of the pelvis 
down to the rectum. All of the blood 
vessels which were attached to the wall 
were ligated with black silk. At the lower 
end of the cyst wall the right fallopian 
tube and ovary were separated and re- 
placed in the pelvis. The right kidney 
and ureter were not encountered. As with 
all retroperitoneal cysts, there was no 
actual pedicle and as a result many blood 
vessels required ligation. The post-opera- 
tive diagnosis was retroperitoneal cyst. 
Gross Pathologic Examination (by Eu- 
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gene A. Case, M.D.). The cyst when dis- 
tended with air measures 25.3 XK 23 X 17 
em. (Fig. 6). The wall is of paper thinness 
and in the preserved state resembles 
parchment. The inner surface is smooth. 
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albumin, 0.504 per cent; globulin, 0.617 
per cent; ratio, 1:.08. 

Microscopical Examination.—‘‘The wall 
of the cyst is thin, composed of dense 
fibrous tissue and lined with flat unidenti- 





Fig. 7. 
Fig. 7. 


Attached to the outer surface is a small, 
soft, bean-shaped structure measuring 2.5 
cm. long, 1.5 cm. wide, and 1 cm. thick. 
It is brownish and at one pole there is a 
small cyst. The cut surface reveals typi- 
cal kidney structure. No kidney pelvis 
and ureter appear to be present though the 
organ is well formed otherwise but diminu- 
tive in size. It is possible that the pelvis 
has been destroyed or compressed by the 
growing cyst. 

Fluid in the Cyst.—Total volume re- 
ceived, 2,500 c.c.; specific gravity, 1.008; 
non-protein nitrogen, 34 mgs. per 100 c.c. 
of fluid; total protein, 1.12 per cent; 


Fig. 8. 
A barium enema done after operation shows the colon in practically its normal position. 
Fig. 8. The patient before and after operation. 


fied cells. Loose areolar tissue carrying 
blood vessels and infiltrated with scattered 
leukocytes is attached to the outer surface 
of the cyst. In the medulla of the kidney 
there are more or less rounded spaces, 
much larger than tubules, lined with 
broad columnar cells. These spaces prob- 
ably represent an atypical pelvis and ca- 
lices though they are not lined with transi- 
tional epithelium. They are not normal 
in their arrangement though the rest of the 
kidney is apparently normal except for 
its small size, the presence of a coagulum 
in a few of Bowman’s capsules, and a collec- 
tion of lymphocytes in one area.” 
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The patient’s recovery was rapid and 
uneventful. Although the right kidney 
and ureter had not been felt at operation, 
it was not known for a certainty whether 
or not these organs were present, therefore, 
on Nov. 18, 19 days after operation, re- 
examination of the urinary tract by means 
of intravenous urography was done. This 
again showed, ‘“‘non-visualization on the 
right side. The left pelvis and ureter 
present an appearance quite similar to the 
previous examination. There is again 
evidence of compensatory hyperfunction on 
the left side. The bladder still presents an 
appearance suggesting that it is being 
pushed to the left.” 

Before operation it was thought that the 
non-visualization on the right side was due 
either to a temporary cessation of function 
or complete destruction of the kidney. 
It was hoped that, after operation, the 
right kidney would be visualized, indica- 
ting a return of function. Failure to vis- 
ualize the kidney made it necessary to 
consider repetition of the intravenous 
urogram at some future time. 

Since a congenital failure of rotation of 
the gastro-intestinal tract had been con- 
sidered before operation, it seemed advis- 
able to repeat the roentgen study post- 
operatively. At this examination the vari- 
ous portions of the digestive tract were 
found to have returned to their normal 
position with the exception of the cecum 
which was somewhat higher than normal 
(Fig. 7). 

The patient was discharged from the 
hospital in excellent condition on Nov. 21, 
1936 (Fig. 8). She has been under ob- 
servation by one of us (J. A. R.) since that 
time and has done exceedingly well. On 
May 12 of the following year the intrave- 
nous urogram was repeated and reported as 
follows: ‘“‘Re-examination by means of in- 
travenous urography presents essentially 
the same appearance found in our previous 
examinations. There is non-visualization 
on the right side. Attention is called to 
two additional congenital defects, namely, 
non-rotation of the left kidney and marked 
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widening of the symphysis pubis, both of 
which were present but not mentioned in 
our previous reports.” 

In view of the abnormal development 
at the symphysis pubis roentgen studies 
were made of various epiphyses. No 
other abnormality in epiphyseal develop- 
ment was found. 

Since the studies to date indicated an 
absence of the urinary organs on the right 
side it was considered advisable to have a 
cystoscopic examination of the bladder. 
Accordingly this examination was _per- 
formed by Dr. L. F. Milliken on May 14, 
1937, with the following report: ‘““The 
bladder was negative. The two sides of 
the trigone were perfectly normal and 
identical in conformation. There was, 
however, absence of the right ureteral 
orifice.”’ 

It seemed justifiable, from the accumu- 
lated evidence, to conclude that the large 
retroperitoneal cyst had arisen in the 
right kidney, the direct result of some 
congenital anomaly of development. 


DISCUSSION 


True retroperitoneal tumors are those 
lying in the retroperitoneal fatty tissue, 
not arising in an adult organ, and which 
are attached to the surrounding structures 
only by areolar tissue (2). Such tumors 
may be either solid or cystic. Retroperi- 
toneal tumors of urogenital origin have 
been reported as possessing glomeruli, 
renal tubules, rete structures, bone, hair, 
sweat glands, fat, smooth muscle, uterine 
mucosa, and chorion epithelium. Em- 
bryologically, this conglomeration of histo- 
pathology can be adequately explained on 
a common basis, namely, their derivation 
from remnants of the embryonal urogenital 
system (3). We will confine our discus- 
sion to the cystic tumors of the retroperi- 
toneal space. 

Retroperitoneal cysts have been vari- 
ously classified, but from an embryological- 
anatomical standpoint, the following classi- 
fication by Handfield-Jones (2) seems most 
adequate. 











1. Cysts of urogenital origin. 
(a) Pronephric. 
(b) Mesonephric. 
(c) Metanephric. 
(d) Miillerian. 


2. Mesocolic. 
3. Cysts arising in cell inclusions—terato- 
matous cysts. 
Lymphatic cysts. 
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Traumatic blood cysts. 

Parasitic cysts. 

Developmental cysts in fully formed 
organs. 

(a) Kidney. 

(b) Pancreas. 
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Many of these terms are self-explanatory. 
Retroperitoneal cysts may sometimes be 
difficult to differentiate and classify even 
after operation and _histopathological 
study. The developmental cysts are usu- 
ally unilocular, with smooth, fibrous sur- 
face, with or without a lining epithelium, 
and contents usually of a straw-colored, 
albuminous fluid of low specific gravity. 
Although the presence of primitive glomer- 
uli and kidney tubules in the cyst wall 
definitely proves these cysts to be of uro- 
genital origin, it is not held as a necessary 
criterion in their diagnosis (4). 

The presence of both a retroperitoneal 
cyst and agenesis of the kidney are ap- 
parently inextricably bound in their etio- 
logical basis, and by briefly reviewing 
kidney embryology (5, 6, 7, 8, 9) this 
association may in some degree be eluci- 
dated. 


The urinary system has its origin in 
common with the reproductive system in 
what is known as the urogenital fold, 
located on the posterior wall of the trunk 
of the embryo (Fig. 9). All embryonal 
kidney types are composed of a conglomer- 
ation of tubules, which have not only a 
common origin but to a considerable extent 
the same architecture. In the cephalic 
part of the urogenital fold there is early 
differentiated a system of tubules com- 
prising the most primitive kidney, known 
as the pronephros (Fig. 10). It is also 
referred to as the ‘“‘head”’ kidney, because 
of its position, and is retained as a per- 
manent excretory organ in such adult 
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forms as amphioxus and certain lampreys. 
It is noted in the human embryo in the 
1.73 mm. stage, but soon degenerates, 
concommitantly with the development of 
a second, larger, and more complicated 
system of tubules, situated more caudad 
and known as the mesonephros. The 
only portion of the pronephros to remain 
is its main excretory duct, which passes 
downward to become continuous with the 
excretory duct of the mesonephros. This 
duct, known as the mesonephric or Wolf- 
fian duct, passes caudally to communicate 
with the cloaca (Fig. 10). The meso- 
nephros likewise develops from the uro- 
genital ridge and is first noted in the 2.5 
mm. embryo. It is retained as the per- 
manent excretory organ of larval fishes 
and amphibians. In the human embryo, 
it apparently has a temporary function, 
but its excretory tubules and corresponding 
part of the collecting duct subsequently 
become further modified to establish con- 
nection with the genital gland. Thus it 
becomes an integral part of the reproduc- 
tive system. 

The permanent kidney, or metanephros, 
arises in the pelvis from the caudal end of 
the urogenital fold. Its structure is simi- 
lar to that of the mesonephros, being 
composed primarily of tubules. In the 
caudal end of the mesonephric or Wolffian 
duct, just before it joins the cloaca, the 
duct makes a sharp turn and at this bend 
there arises a small outgrowth which de- 
velops into the ureteric bud (Fig. 10). This 
enlarges in the direction of the metanephros 
and gives origin to the ureter, pelvis, and 
collecting tubules. The free end of the 
ureteric bud expands to form the renal 
pelvis. This pelvic dilatation grows into 
the metanephros which has become sepa- 
rated from the more cranial portion of the 
urogenic ridge. As the ureter elongates, 
the pelvic portion surrounded by the 
metanephrogenic blastema ascends until, 
in the six-weeks embryo, it has reached the 
normal position of the kidney, opposite 
the second lumbar vertebra (Fig. 9). 
The glomeruli and secretory tubules are 
derived from the metanephrogenic blas- 
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tema, while the collecting tubules, calices, 
pelvis, and ureter are derived from the 
ureteric bud. 

The embryological development of the 
upper urinary tract, as outlined above, 





19 am. embryo. 


Fig. 9. 


Fig. 9. 
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rogenic blastema forms a cap about the 
primitive pelvis and, as the pelvis grows 
cephalad, the former is carried along with 
it, both developing and differentiating as 
the combined mass takes its definite 








Fig. 10. 


Schematic diagram showing the urogenital fold on the posterior wall of the trunk of the embryo, the 


formation of the kidney from the metanephros and its ascent to its normal position opposite the second lumbar 


vertebra. 
Fig. 10. 


permits many possibilities for anomalies to 
occur. Failure of certain portions of this 
system to develop, interference with growth 
by constriction from blood vessels and other 
adjacent structures, account for many of 
the anomalous conditions to be found in 
the adult urinary system. To enumerate 
and describe the origin of the many anom- 
alies that may occur is beyond the 
province of this contribution. Attention 
will be confined to the factors involved in 
producing the retroperitoneal cyst with 
agenesis of the kidney occurring in the 
patient whose case history forms the basis 
of this report. 

Should the ureteric bud not reach the 
metanephros, the differentiation into pel- 
vis, ureter, and tubules does not occur, 
and the upward migration of the kidney is 
not possible. In fact, the differentiation 


of the metanephrogenic blastema depends 
upon the presence of branches of the ureteric 
bud. Normally, the isolated metaneph- 


Schematic diagram to show the relationship of the pronephros, mesonephros, and metanephros. 


position in the retroperitoneal tissue op- 
posite the second lumbar segment (Fig. 
9). Should the ureter not reach the 
blastema, the differentiation and migra- 
tion are not possible. When the ureter is 
absolutely absent, there is no trace of its 
opening into the bladder, and the trigone 
is reduced to half its normal size. Nichol- 
son (8) prophesied that the trigone will be 
natural in size and shape if the ureter has 
been obliterated and reduced to a thin 
cord, so that it is conceivably undemon- 
strable and the opening into the bladder 
obliterated. Although Nicholson had no 
evidence of this occurrence, the facts as 
presented in our case could very readily 
fulfill this prophecy. Should the ureter 
not reach the blastema various possibil- 
ities may occur. The blastema may dis- 
appear or may remain as a “‘cell rest” 
which may either undergo solid or cystic 
tumor formation. 

As to the origin of the large cyst, Kamp- 
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meier’s (9) observation on fetal kidneys 
is of considerable interest. He has shown 
that in the normal development of the 
kidney numerous small cysts occur. In 
the process of formation of the collecting 
tubules, as growth of the cellular elements 
of the kidney occurs, these small cysts are 
pressed upon and thus obliterated. How- 
ever, it is not uncommon for a number of 
them to remain as permanent cystic 
structures in the kidney. Occasionally, 
such a cyst may grow to considerable size 
and assume clinical importance. This is 
apparently the origin of the cyst in our 
case. With increase in size of the cyst, 
there was obliteration of the pelvis and 
ureter, with failure of the kidney to con- 
tinue its growth. As the cystoscopic 
examination showed the trigone to be 
normal on both sides, it is inferred that the 
ureter reached the nephrogenic blastema 
and migrated with it to about the normal 
position of the kidney. Subsequently, 
however, with incomplete differentiation 
in some structure of the kidney, a cyst 
formed and continued to receive secretion 
from that portion of the kidney which re- 
mained. As the cyst enlarged, atrophy of 
the ureter and obliteration of the ureteral 
orifice of the bladder occurred. 

The problem of diagnosis in such cases 
is one solved chiefly by exclusion. To be 
differentiated are hydronephrosis, ovarian 
or mesenteric cyst, and cysts in other intra- 
abdominal organs. Of considerable aid 
are the roentgen examinations of the 
gastro-intestinal and urinary tracts and 
cystoscopy with retrograde pyelography. 
Retroperitoneal cysts are usually asympto- 


, ————————— 
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matic and rarely obstruct internal organs, 
but may displace them. The marked 
expansibility of the abdominal wall prob- 
ably accounts for the absence of obstruc- 
tive phenomena. The hypertrophy of the 
opposite kidney is in accord with expecta- 
tion in cases of solitary kidney. It is 
noteworthy that there was remarkable 
and rapid improvement in the child’s 
general condition following operation, al- 
though the lordosis and waddling gait per- 
sisted. She became quite obese, with fat 
distribution characteristic of hypopitui- 
tarism. 


SUMMARY 


A case of agenesis of the kidney with 
retroperitoneal cyst is reported, with com- 
ments on the embryological implications 
of this associated anomaly. 
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SOME HISTOLOGICAL TUMOR VARIANTS AND THEIR 
INFLUENCE UPON RADIOSENSITIVITY' 


By I. A. B. CATHIE, M.D., Manchester, England 


From the Christie Hospital and Holt Radium Institute 


ITH the establishment of the radia- 
WAY ics treatment of cancer has come 

a series of problems relating to the 
pathology of tumors and the technic of ir- 
radiation. Chief of these are the avoid- 
ance of overdosage and the likelihood of re- 
sponse of a given tumor to the amount of 
radiation to be delivered to it. Both of 
these problems are related to radiosensi- 
tivity, or the response of different tumors 
to a graded series of roentgen unit doses. 

By the term radiosensitivity of a growth 
is meant its probability of resolution and 
cure under radiation therapy. Unfortu- 
nately, in clinical practice at the present 
time radiosensitivity is used to signify 
both the diminution in size of a tumor and 
the killing of it. Only in exceptional cir- 
cumstances is the ability to reduce the 
size of a growth without killing it of any- 
thing more than academic interest in rela- 
tion to the patient and his prognosis. 
Therefore, the term radiosensitivity will be 
used here as synonymous with radiocur- 
ability, denoting the ability to eliminate 
growth from a given treated area, and not 
having any relation to alteration in size 
per se. 

Work over a number of years, from that 
of Regaud and his co-workers (1) to the 
present time, has established the radio- 
sensitivity of different normal tissues and 
most of the histologic classes of cancer. As 
a general rule it has been found that the 
lethal dosage of a tumor is less than that of 
its parent tissue, and use is made of this 
knowledge in the avoidance of radiation 
necroses. 

It is a principle of radiation therapy 
that the basal-cell carcinoma is more radio- 
sensitive than that of squamous origin, 





' Part of a thesis approved for the Degree of Doctor 
of Medicine in the University of London. 


and that the squamous carcinoma, in its 
turn, is more sensitive than the columnar- 
cell carcinoma. Similarly, the relative 
lethal doses of some other types of tumor, 
such as lymphosarcoma and seminoma, 
are fairly well known. While within limits 
the different classes of tumor tend to main- 
tain their specific lethal dosage, yet ex- 
ceptions are frequent. What is considered 
to be a resistant growth may disappear 
under palliative treatment, while a usually 
sensitive tumor may prove entirely resist- 
ant. These variations from the normal are 
a constant source of worry to the radio- 
therapist, particularly with regard to the 
abnormally resistant growths, in which a 
knowledge of the probability of resistance 
would indicate surgical treatment. 

It is of considerable importance, then, 
to be able to judge from the histology of a 
tumor whether it is likely to be typical of 
its class as regards radiosensitivity. As 
yet, no reliable criteria of radiosensitivity 
have been established, and the usual prac- 
tice among pathologists is to assess the 
sensitivity of a tumor according to the de- 
gree of anaplasia it shows. 

In approaching the problem of the varia- 
tion in sensitivity of tumors of the same 
genesis, an attempt has been made to corre- 
late the histology of a large series of tu- 
mors with their clinical response to irra- 
diation. 


MATERIAL 


The material for this investigation was 
obtained in the pathologic laboratory of a 
cancer hospital in which approximately 
2,000 new patients are seen each year. 
Of those patients selected for radiation 
therapy, biopsy material was available 
from about 1,100 each year for five years, 
giving a total of some 5,500 sectioned tu- 
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mors from which to identify the radio- 
therapeutically atypical. 
The atypical was sought from two direc- 





into account, and no five-year survival 
rates have been estimated. In dealing with 
five-year figures such factors as intercur- 








Figs. 1, 2, and 3. Spindle-cell carcinoma of squamous origin at six-month intervals. (H. and E. X100.) 


tions. In the first place, any patient show- 
ing an abnormal response to treatment had 
his sections examined in the light of this 
response. Secondly, when any tumor 
showed a deviation from the typical histo- 
logic picture the patient was followed 
closely to see if this deviation could be cor- 
related with an abnormal response to ther- 
apy. By this means a considerable series 
of tumors became available for study. 

The bulk of the material referred for 
treatment consisted of growths of squam- 
ous- or basal-cell origin, from skin, mouth, 
pharynx, or cervix. The remainder con- 
stituted a fairly representative series of 
growths, with the exceptions that tumors 
of the thorax, abdomen, and brain were 
practically non-existent. 

All superficial tumors were biopsied 
when first seen. It has been a rule of the 
hospital that no biopsy should be per- 
formed through intact skin, so that, with 
few exceptions, biopsy from deep-seated 
tumors was not carried out unless super- 
ficial ulceration had occurred. This means, 
of course, that the number of tumors such 
as sarcoma and breast carcinoma is small. 
Some postmortem material has been avail- 
able to supplement these numbers. 

In assessing response to irradiation the 
clinical observations alone have been taken 


rent disease, League of Nations staging, 
and the presence of obvious or occult metas- 
tases must be considered, and it is felt that 
such factors, while undoubtedly influenc- 
ing the survival rate, have little to do with 
the actual response to irradiation of the 
primary tumor. Accordingly, case note 
annotations such as “‘clinically well’ and 
“clinically poor response,’’ appearing after 
six months, have been assumed to refer to 
sensitive and resistant growths respec- 
tively. 

The various observations made will be 
considered under separate headings of cell 
type and situation. 

1. Sguamous-cell Carcinoma.—The ma- 
jority of these tumors appeared to be of 
medium sensitivity, but some variant 
groups were recognizable histologically. 

A. The spindle-cell epithelioma has oc- 
curred frequently, and has nearly always 
proved to be a resistant tumor. In this 
material there were primary and secondary 
types. The primary type was found in 
normal situations and was not associated 
with any other disease. Four of these tu- 
mors were studied; all proved entirely 
resistant to irradiation, and appeared to be 
slower growing and slower to metastasize 
than the normal squamous type. Figures 
1, 2, and 3 show one of these growths at 
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six-month intervals. This occasioned a 
fair amount of pathologic discussion before 
the diagnosis of spindle-cell epithelioma 





The secondary type of spindle-cell epi- 


thelioma occurred invariably in association 
with lupus. Here it was felt that the 





Fig. 4 (upper left). Transitional-cell carcinoma of esophagus. (H. and E. X80.) 
Fig. 5 (upper right). Secondary transitional-cell carcinoma in cervical tissues, from a facial primary. (H. 


and E. X80.) 


Fig. 6 (lower left). Squamous differentiation in a basal-cell carcinoma. (H. and E. X100.) 
Fig. 7 (lower right). Minute areas of keratinization in an atypical basal basal-cell carcinoma. (H. and E. 


X 150.) 


was decided upon. Irradiation had no ef- 
fect upon the progress of the growth, al- 
though it will be seen that in successive 
biopsies the appearances suggest more and 
more a spindle-cell sarcoma. 


spindle form was due to the mechanical 
effects of the tumor bed. Whether the re- 
sistance of this tumor is due to the in- 
fluence of the tumor bed or to the cytologic 
morphology is not yet clear, but 11 of 16 
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in this group were entirely unresponsive to 
irradiation, while three of the remainder re- 
curred within six months. 





Fig. 8. 
Fig. 8. 
ert’s hematoxylin and van Gieson. 


Fig. 9. Tricho-epithelioma. 


Minor degrees of spindle-cell formation, 
such as occurs so frequently in otherwise 
normal epitheliomas of the penis and vulva, 
appeared to have no effect upon the radia- 
tion prognosis. 

B. An analogue of the epithelioma on 
lupus was seen in the epitheliomas of the 
tongue in association with syphilis. Of a 
series of some fifty-odd of these cases, 
about one-half proved to be unduly re- 
fractory to irradiation. In these cases the 
spindle-cell formation seen in lupus was 
little in evidence, a fact which suggests 
that the tumor bed may play a bigger part 
in growth resolution than has been com- 
monly accepted. 

C. An analysis of 200 consecutive cases 
of squamous-cell carcinoma revealed no 
correlation of radiosensitivity and differen- 
tiation. In other words, no significant 
difference was noted between the responses 
of keratinizing and anaplastic tumors. This 
observation is contrary to the usually ac- 
cepted dictum that the more anaplastic a 
growth the more sensitive it is to irradia- 
tion. The only exception is dealt with 
next. 

D. The most extreme anaplasia in squa- 
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mous carcinomas is seen in the lympho- 
epitheliomas of Schmincke and Regaud 
2,3). This diagnosis was made six times 
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Fig. 9. 
Post-irradiation basal-cell carcinoma showing a spindle cytology. (Weig- 
100.) 
(Iron hematoxylin and van Gieson. X80.) 


in the present series, and each of the tumors 
proved highly radiosensitive in contrast to 
the moderate sensitivity of the usual epi- 
thelioma. On reviewing the histology of 
these six cases, it was felt that the diagno- 
sis could stand unquestioned in only two, 
as a tumor of the lymphocyte series seemed 
as good a diagnosis in the remainder. 

Many of the lymphosarcomas are as sen- 
sitive as the lympho-epitheliomas, so that 
the extreme radiosensitivity of the latter 
does not constitute a pathognomonic fea- 
ture. In view of the difficulty in diagnosis 
of these tumors, and the fact that they re- 
semble lymphosarcoma so closely, one is 
inclined to agree with the opinion expressed 
by Dawson, Harvey, and Innes (4) that 
many, if not most, of the histologically 
diagnosed lympho-epitheliomas are in re- 
ality lymphosarcomas. 

E. A further subdivision of the squa- 
mous carcinoma has become evident and 
has been designated transitional-cell carci- 
noma. As the name implies, the growth 
shows a cytology midway between basal 
and squamous cells. Morphologically the 
cells tend to lie in clumps with a palisaded 
edge, and some have been misdiagnosed as 
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basal-cell carcinomas, the true state of af- 
fairs being recognized only on the examina- 
tion of metastases. 

Apart from the uterine cervix and blad- 
der, 10 of these cases have been met with: 
four in the esophagus, four in the mouth, 
and two in the skin of the face and but- 
tock, respectively. They were all charac- 
terized by their marked radiosensitivity 
and early metastases. 

The esophageal cases were all examined 
postmortem and in every instance the pri- 
mary growth was cured both macro- and 
microscopically. Distant secondary de- 
posits were present in all four cases. Figure 
4 shows the histologic features of one of the 
primary growths. Figure 5 shows the ap- 
pearances in a cervical lymph node, from a 
patient whose tiny primary lesion of the 
cheek was diagnosed, from biopsy material, 
as basal-cell carcinoma. 

F. Two cases of Bowen’s disease in this 
series showed radioresistance, thereby con- 
firming Ewing’s opinion on the matter. 
The point is worthy of emphasis since many 
radiotherapists believe the condition to be 
sensitive. 

2. Basal-cell Carcinoma.—With the ex- 
ception of the highly sensitive growths, 
such as seminoma and thymoma, the basal- 
cell carcinomas are the most sensitive of 
the routine therapeutic problems. They 
present so many morphologic variations, 
however, that one is forced by experience 
to be extremely chary of using the word 
“typical” when referring to them. Tu- 
mors microscopically indistinguishable 
from basal-cell carcinoma have been as- 
sumed to have a varying genesis, and oc- 
casionally by some feature of differentia- 
tion they betray the possibility that they 
will not behave characteristically when 
subjected to irradiation. Certain of these 
features have been identified, and will be 
considered separately. 

A. Of the recurrent basal-cell carcino- 
mas, the majority show in the primary sec- 
tion areas of keratinization or prickle-cell 
formation. Apparently, directly any sign 
of squamous differentiation occurs, how- 
ever slight, the sensitivity of the tumor as 
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a whole is changed from basal- to squa- 
mous-cell standards. In many of the early 
experimental papers on minimum lethal 
dosage, the work was vitiated by the fail- 
ure to realize the significance of this squa- 
mous differentiation. 

In reporting on such tumors, comment is 
always made on any squamous features, 
however slight they may appear. Figure 6 
shows an island of squamous differentia- 
tion in an otherwise regular basal-cell tu- 
mor, from a patient whose lesion proved 
atypically resistant. Figure 7 shows mi- 
nute areas of keratinization in a morpho- 
logically rather unusual type of basal-cell 
carcinoma which proved similarly resist- 
ant. 

B. While in most types of cancer each 
succeeding recurrence tends to be more 
anaplastic than the previous one, the post- 
radiation recurrent basal-cell carcinoma 
shows the same morphology but the cells 
assume a definite spindle shape as is seen 
in Figure 8. /Twenty-eight of these tumors 
were studied, and 22 of them were even- 
tually excised surgically. These figures 
indicate that if such recurrent tumors show 
a spindle cytology they should be referred 
to surgery immediately, before the sur- 
rounding tissues have been further devi- 
talized by more irradiation. 

C. There were few basal-cell variants 
to which a definite label could be attached. 
One syringoma and two tricho-epithelio- 
mas were identified, and all proved refrac- 
tory to irradiation. Figure 9 is a photo- 
micrograph of an original tricho-epitheli- 
oma which has never disappeared during 
the three years it has been under observa- 
tion. It has had two full courses of irradia- 
tion, as well as various other treatments, 
and successive biopsies show a less well de- 
fined follicular arrangement and a more 
malignant appearance. 

D. The last group of atypical basal-cell 
carcinomas is comprised of those which | 
produce cysts. The question of nomen- 
clature is at present in a vague state, and 
usually such names as “‘epithelioma ade- 
noides cysticum”’ and “‘adeno-epithelioma”’ 
are applied to them. Histologic precision 
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has not been attempted, and the tumorshave 
all been labelled cystic basal-cell carcinoma, 
although they differ considerably among 





Fig. 10. 
Figs. 10, 11, and 12. 


themselves cytologically and probably also 
in origin. 

Thirty-five of these tumors have been 
observed: 21 from the skin, 11 from the 
antrum and palate, two from the submaxil- 
lary, and one from the parotid gland. The 
salivary gland tumors may have a different 
genesis, but as they are _ histologically 
indistinguishable from the main group 
they have been included in it. 

A typical basal-cell response, that is, 
resolution, occurred in only four cases. 
The remainder showed either only tem- 
porary cessation of growth or no response 
at all. A study of these cases has led to 
the conclusion that the presence of cysts, 
whether in reality representing an attempt 
at acinar formation or a degenerative proc- 
ess, indicates a high order of radioresist- 
ance, and in view of their slow growth sug- 
gests that surgery, when possible, is the 
treatment of choice. 

Figures 10, 11, and 12 show some of the 
histologic variations of these tumors. 

3. Carcinoma of the Uterine Cervix.— 
During the years 1932, 1933, and 1934 sec- 
tions were available for study from 324 
new cases of cancer of the cervix. Fifteen 
of these were adenocarcinomas and the 





Fig. 11. 


Various types of cyst in atypical basal-cell carcinomas. 
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remainder were of squamous origin. 
were no sarcomas. 
Ewing (5), Boyd (6), and Illingworth 
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and Dick (7) state that full differentiation 
and keratinization are rare in cervical can- 
cer. It is interesting to note that of the 
324 growths examined 30 per cent showed 
areas of definite keratin formation. 

All grades and combinations of grades of 
differentiation were represented, from the 
adult acanthoma to a growth strongly re- 
sembling basal-cell carcinoma. 

A. There was a fairly well defined 
group of tumors of transitional-cell type 
presenting a characteristic histology. The 
cells were arranged in islands, with a well 
marked columnar-cell palisade layer at the 
periphery. Superficially, they resembled 
basal-cell carcinoma, but the cells were 
bigger and less hematoxyphil. Nuclear 
irregularities were infrequent (Figs. 13 and 
14). As these tumors are cytologically 
most like bladder epithelium, and pre- 
sumably arise from the cells between the 
spinal and basal layers of the epithelium, 
they are usually designated as transitional- 
cell carcinoma. This group, after eliminat- 
ing any tumors showing areas of squamous 
differentiation, was segregated for com- 
parison of its radiosensitivity with the more 
definitely squamous group. 

The immediate response of the transi- 
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tional-cell group to irradiation was con- 
siderably better than that of the squamous 
group. To ascertain whether this response 





Fig. 13. 
Figs. 13 and 14. 
resemblance to basal-cell growths. 


was of prognostic importance, the four- 
year survival rates were worked out from 
the available material. Excluding cases 
treated by surgery, cases lost trace of, and 
deaths within one month of treatment, the 
total number was 240. Of these, 175 were 
squamous-, 50 transitional-, and 15 col- 
umnar-cell in origin. 

The actual treatment figures do not fall 
within the scope of this paper, but al- 
though the average staging of the transi- 
tional-cell growths was 2.8, against 2.7 for 
the squamous, the four-year survival rate 
of the transitional type was 11 per cent 
better than that of the squamous group. 
This figure indicates that the transitional- 
cell group is more amenable to treatment, 
and, therefore, more radiosensitive than 
the squamous carcinomas. 

B. The number of adenocarcinomas is 
small compared with the other groups. 
It is interesting to note that 15 cases 
showed an over 50 per cent four-year sur- 
vival rate. Although no sweeping conclu- 
sion can be drawn from so few cases, the 
figures support the view at present gaining 
ground that adenocarcinoma of the cervix 
1s not as radioresistant as was formerly 
supposed. 
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4. Columnar-cell Carcinoma.—Owing"to 
technical difficulties, the treatment of car- 
cinoma of the gastro-intestinal tract is 
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Fig. 14. 
Transitional-cell carcinomas of the uterine cervix, showing a 
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mainly surgical. The only classes of ade- 
nocarcinoma occurring in any numbers in 
this series were those of the rectum and 
body of the uterus. 

The rectal carcinomas, about 30 in num- 
ber, were nearly all grades B or C (Dukes, 
8), either inoperable or else bad surgical 
risks. The results of irradiation, owing to 
the type of patient treated, were such as to 
leave few cases from which to judge of the 
radiosensitivity of the primary cancer. 
In two patients who died 9 and 12 weeks 
after treatment, however, no viable growth 
was found in the rectum at autopsy. In 
each of these cases the growth was a very 
anaplastic carcinoma of round-cell type, 
with little attempt at glandular formation. 
As is the rule with these anaplastic tumors, 
widespread metastases had occurred. 

The growths of the body of the uterus 
present a much more hopeful picture. Of 
27 of these treated during 1932, 1933, and 
1934, from which histologic material was 
available, over 33 per cent were alive at 
the end of four years. Once again, the 
numbers are very small, but, obviously, 
this type of columnar-cell tumor cannot 
be classified as extremely resistant, as has 
been the tendency in the past. 
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5. Sarcoma.—Owing to the reluctance 
to carry out biopsy through intact skin, 
there was histologic verification on only a 


is well marked, and striking temporary 
disappearances of enormous tumors are 
common. This response was noted 





Fig. 15. 


Fig. 16. Stellate nuclei in a basal-cell carcinoma. 


Fig. 16. 
Fig. 15. Stellate and spindle nuclei in a squamous carcinoma. (H.andE. %X100.) 


(H.and E. 100.) 


Fig. 17. Small cell carcinoma in the recurrence of a typical squamous growth. In the bottom left hand 


corner is a piece of normal epithelium. (H. and E. 


small percentage of those sarcomas treated. 
Biopsy material was available from 37 pa- 
tients, while there were autopsy specimens 
from seven. Of the biopsies, 32 were from 
the naso-pharynx. 

A. Of the naso-pharyngeal group, 15 
were diagnosed as lymphosarcoma, four 
as lympho-epithelioma, seven as reticulum- 
cell sarcoma, and the remaining six as 
“sarcomas of the lymphocyte series.’’ On 
reviewing these cases, it was felt that those 
diagnosed as lympho-epithelioma should be 
transferred to the sarcoma class. 

Some of the sections showed such a 
mixed cytology that precision of diagnosis 
was extremely difficult. In some the ap- 
pearances almost warranted the diagnosis 
of malignant Hodgkin’s disease, and the 
actual report made was usually ‘‘sarcoma 
of the lymphocyte series,” without further 
attempt at definition. 

From the radiotherapeutic point of view, 
this generalization was found to be satisfac- 
tory, since the radiation response of the 
variations was much the same. It is diffi- 
cult to assess the absolute radiosensitivity 
of these tumors, since recurrences in a 
slightly different situation are so frequent. 
The property of diminishing under therapy 
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whether reticulum cell or small or large 
lymphocytes predominated. 

Survival over a period of one or more 
years was frequent, although retreatment 
was often necessary. The lack of precise 
knowledge as to whether a subsequent 
nodule of growth is a true recurrence or a 
new focus of neoplasia makes any decision 
as to absolute radiosensitivity of doubtful 
value, but the lymphosarcomas must be 
classified as very sensitive because of the 
small dosage of irradiation with which 
their progress may be held in check. 

B. The differentiated fibro-, chondro-, 
and osteogenic sarcomas proved uniformly 
resistant. In striking contrast to the 
fibrosarcomas was the behavior of the re- 
current Paget’s fibromas of the rectus 
sheath. Three of these cellular fibromas 
were represented, and all three showed a 
spectacular sensitivity. 

6. Melanoma.—Certain authors, no- 
tably Williams and Martin (9), have re- 
ported differences in sensitivity of the vari- 
ous histologic types of melanoma. In 27 
examples of melanoma in this series the 
various types of the tumor were fairly well 
represented. As far as could be judged the 
histologic type bore no relationship to 
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sensitivity, and radiation therapy in no 
case effected a cure of the primary or in- 
hibited the formation of metastases. 

7,  Miscellaneous.—There are certain 
histologic variations in skin tumors which 
have invariably been associated with a 
high degree of resistance. 

A. A stellate appearance of the nuclei 
in an otherwise typical epithelioma was 
noted in the original biopsy in six instances 
(Fig. 15), and in each case surgical excision 
was necessary following irradiation. 

The same appearance of the nuclei was 
noted more frequently in the basal-cell 
tumors, and these, while less refractory 
than the epitheliomas, were slower of re- 
sponse and more prone to recur (Fig. 16). 

B. In two cases of typical epithelioma 
of the leg an unsatisfactory response to 
treatment was followed by the develop- 
ment of a small cell type of growth showing 
remarkably uniform cytology, few mitoses, 
and no prickle cells or keratin (Fig. 17). 
This appearance is unusual, and is quite 
unlike the normal post-radiation recur- 
rence. Both of these small cell tumor re- 
currences showed no response to irradia- 
tion. 


COMMENT 


The foregoing observations on the varia- 
tions within histologic classes of cancer are 
unfortunately entirely empirical, and the 
reason why these variations should alter 
sensitivity is obscure. With the increase 
in material, it is probable that more types 
of growth will be identified and their re- 
sponse to irradiation correlated with their 
histology. 

Some of the tumors showing atypical 
histologic features showed a typical radio- 
sensitivity, while on the other hand, in this 


series of 5,500-odd cases there were many 
atypical responses by histologically typical 
tumors. It is obvious from these facts that 
it will be impossible to give a certain fore- 
cast of tumor sensitivity from the usual 
histologic preparations, as it would appear 
that the microscopic features of a growth 
bear a somewhat inconstant relationship to 
its sensitivity. 

In spite of these drawbacks, however, it 
is well worth while when reporting upon 
biopsy material to indicate as nearly as 
possible the probabilities of radiosensi- 
tivity. As far as the main problem goes, 
it remains to seek some hitherto unidenti- 
fied factor which varies consistently with 
the vagaries of tumor radiosensitivity. 


SUMMARY 


Some 5,500 sections from radiation- 
treated tumors have been reviewed. 

An attempt has been made to correlate 
histologic variations with variations in 
radiosensitivity. The more clear-cut of 
these variants are illustrated and their 
probable response to irradiation indicated. 
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UNUSUAL MANIFESTATIONS OF BONE TUBERCULOSIS: 


By BERNARD P. WIDMANN, M.D., HERMAN W. OSTRUM, M.D., and RUSSEL F 
MILLER, M.D., Philadelphia 


From the Department of Radiology, Philadelphia General Hospital 


==HE Protean nature of bone tubercu- 
losis, from the clinical, pathological, 
and roentgenological standpoints, can 
be gleaned from the modern literature, be- 
ginning with Koenig’s work in 1884 to the 
present day. 

A few years ago, 1920, Jiingling, under 
the term “osteitis tuberculosa multiplex 
cystica,’”’ called attention to a previously 
unknown form of this disease involving the 
short tubular bones of the hands and feet, 
occurring usually in children, or about the 
age of puberty. The lesion is, characteris- 
tically, a round or ovoid rarefied area, de- 
void of periosteal reaction or deposits, with 
practically no adjacent bone condensation 
and presenting a ‘cystic’ appearance; 
the neighboring joints are not involved. 
The diseased bone strongly resembles that 
of lupus pernio. Several cases with disease 
of the short tubular bones, resembling 
spina ventosa, have been reported in pa- 
tients with lupus pernio, with complete de- 
struction of the terminal phalanges or 
marked alteration of the bone architecture. 

Koenig described a symmetrical form of 
bone tuberculosis with bone resorption and 
cyst formation. Before Milgrim’s review 
of 142 cases, these cyst-like lesions were 
thought to exist only in the bones of the 
hands and feet, and the coexistence of two 
uncommon sites of bone tuberculosis of any 
description in the same patient, such as the 
shaft of a long bone and the flat bones of 
the skull (Antwerp), were reported as rari- 
ties. It is possible, however, that neither 
the cystic character nor the diffuse involve- 
ment of various types of bones is as rare or 
as uncommon as case reports would seem to 
indicate. 

Hodges and Phemister have fully de- 





1 Read by title at the Twenty-fourth Annual Meeting 
of the Radiological Society of North America, at Pitts- 
burgh, Nov. 28—Dec. 2, 1938. 


scribed the usual findings in bone and ioint 
tuberculosis. According to them, shaft 
tuberculosis in children is usually primary, 
starting in the metaphyses and occasionally 
the epiphyses. The entire diaphysis may 
be involved, but the smaller bones of the 
hands and feet are attacked more often. 
Rarefaction of the shaft and cortices are 
the first roentgen signs, followed later by 
periosteal new bone, at times laminated, 
rarely forming sequestra. In metaphyseal 
tuberculosis in children, the lesion is first 
noted near the epiphyses as an oval or cone- 
shaped area of reduced density followed by 
periosteal and endosteal new bone. When 
the process extends into the epiphyses, 
cavities are produced. In adults, shaft 
tuberculosis is rather rare, attacking the 
smaller bones more frequently and produc- 
ing spina ventosa. Roentgenographically 
it is characterized by a diffuse destruction 
of the shaft, accompanied by new bone 
formation along the periphery and in the 
medullary cavity; at times cavitation of 
the cortex and medulla, the destructive 
process always predominating. 

Harrison states that trauma may be the 
deciding factor in the localization of the in- 
fection, and if the lesion is hematogenous 
more than one focus may result. He de- 
scribes two main pathologic types: (1) 
The presence of soft granulation tissue 
without caseation, leading to bone absorp- 
tion of the molecular type. There is no 
actual destruction of bone but an atrophy 
of bone with increased trebeculations, cellu- 
lar infiltration, and granulation tissue fill- 
ing the interstices. This condition is 
known as caries. (2) There is marked sof- 
tening of bone, trabecular absorption and 
caseation, leading to suppuration. Very 
little osteosclerosis or periostitis develops. 
The lesion may be localized or may spread, 
forming necrosis with or without seques- 
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tration. It may spread along the medul- 
lary cavity, epiphyseal cartilage, or epi- 
physeal cartilages into the joint. They 
often spread through the periosteum and 
form a subperiosteal abscess in the soft 
arts. Caries sicca usually occurs in the 
head of the humerus and is characterized 
by irregular erosion without the usual gen- 
eral decalcification, and sometimes is sur- 
rounded by a zone of increased density. 
Joint Tuberculosis.—This is most com- 
mon in children and the most common sites 
are the hips, knees, shoulders, and ankles. 
In adults the process starts as thickening 
of the synovium with granulation tissue, 
and extends into the joint. The synovial 
fluid becomes fibrosed and scanty; the 
articular cartilage is covered by a panus 
of granulations on its joint surface, and its 
under-surface is eroded by granulation 
from the subcortical region of the bone. 
The underlying bone is exposed by the 
erosion, and the cartilage separates. The 
bone itself shows a uniform atrophy, lime 
absorption, the peri-articular structures be- 
come involved, the ligaments soften and 
are destroyed, the muscles thicken and 
undergo gelatinous degeneration (while 
swelling). At times caseation, liquefaction, 
and necrosis may take place. Hodges and 
Phemister claim that the granulation tis- 
sue attacks the non-contacted portions of 
the cartilages and bone in the early stages. 
Roentgenographically, there is atrophy, 
destruction of the non-contacted cartilage 
and bone, loss of the shadow of the bony 
articular cortex, and preservation of the 
cartilage space. When the process, instead 
of starting in the synovia, occurs in the 
epiphysis, the lesion is wedge-shaped, the 
bone is killed and separates as a seques- 
trum, with preservation of its articular 
cortex. It appears on the film as a dense 
line, while the rest of the articular cortex 
is lost. When large sequestra form on each 
side of the joint, they are termed “‘Kissing’s 
sequestra,”’ and stand out as roughened 
dense, cone-shaped bones, with the articu- 
lar margins preserved. Joint tuberculosis 
in children usually extends from the meta- 
physis, and resembles most often the adult 


type, except when it occurs in the knee. 
Here the articular cartilage is thick, there 
is less destruction of the non-contacted 
bone and cartilage, and the subchondral 
granulations do not occur early. 
Tuberculosis of Spine—Harrison de- 
scribes three main types of tuberculosis of 
the spine. In the first, the central type, the 
posterior spinal artery is the path of infec- 
tion and the central portion of the body is 
first affected. This is most commonly seen 
in children under twelve years of age. In 
the second, the intervertebral articular type, 
the infection is conveyed by the epiphyseal 
arteries to the articular margins, with early 
destruction of the discs, producing narrow- 
ing of the latter, and later spreading to the 
contiguous vertebre, with the formation of 
an abscess around them. The third is the 
anterior type. The infection here is 
brought by the intercostal arteries and is 
spread beneath the anterior common liga- 
ment, and remains localized in the latter 
or it may extend into the vertebral body. 
However, aside from these three types of 
infection, extension may occur by direct 
contact from the tuberculous abscess; at 
times, also, an abscess may spread along 
the spine, missing one or more vertebra 
and attacking others. This is the so-called 
skipped infection. Abscess formation may 
occur before evidence of vertebral erosion. 
It is present in 80 per cent of the cases and 
is seen as a narrow band running along the 
anterior and lateral margins of the bodies. 
In advanced cases, the tuberculous abscess 
is somewhat bag-shaped, of moderate den- 
sity on either side of the spine, broad at its 
lower end and narrow at its upper, smooth 
crd straight where it is in contact with the 
spine, and curved on its lateral margins. 
In advanced cases the discs are narrowed, 
vertebral bodies destroyed, with no new 
bone formation. The anterior part of the 
body, anterior surface, and the surface in 
contact with the disc is involved, becomes 
wedge-shaped, and kyphosis develops. 
The wedge is due to preservation of the 
lamina and posterior parts of the body. 
In non-tuberculous osteitis of the verte- 
bre, angulation and lateral deformity are 
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absent, joints remain intact, bone produc- 
tion is evident, and the body escapes 
crushing. 

Tuberculosis of the Skull.—Erdheim 
claims that it is most common in children, 
starts in the diploe, destroys bone, making 
a large opening in the internal plate and a 
smaller one in the external plate. Seques- 
tra form and new bone is laid down on the 
border of the sequestra as a para-tubercu- 
lous osteosclerosis. Roentgenographically, 
there is loss of density in the central por- 
tion of the lesion, with an irregular rarefac- 
tion in the periphery due to loss of the in- 
ner table and preservation of the outer 
table. Surrounding these two zones there 
is an area of bone sclerosis. In syphilis, 
there is greater destruction of the outer 
table, with more sequestration and new 
bone formation. 

The cases herein reported, 21 in number, 
are of interest because of the varied age in- 
cidence, the widespread, extremely varied 
and bizarre destructive lesions of bone, and 
the lack of anything characteristic of these 
changes that would suggest the nature of 
the disease process. Many of these lesions 
closely resemble metastatic malignancy 
and often conform to the extensive dissem- 
ination of the latter, for in the destructive 
type of bone tuberculosis, periostitis is 
seldom encountered; neither is there any 
surrounding bone condensation. On the 
other hand, periostitis is considered a dis- 
tinct diagnostic feature in bone syphilis and 
its association with cortical destruction 
serves at times to differentiate it from 
forms of osteomyelitis in which it is either 
absent or much less pronounced; the latter 
usually presents a varying degree of sur- 
rounding bone condensation. Individual 
bone tuberculous lesions, however, may be 
confused with primary bone tumors, fun- 
gus infections, or, if associated with a cold 
abscess adjacent to the shaft of a long bone, 
with parosteal fibrosarcoma. Again, in the 
absence of a cold abscess, tuberculous lesions 
of the spine might closely resemble giant- 
cell tumor, erosion of the body by aneurysm, 
or other transmitted pulsations; also non- 
tuberculous infections. One of the most 
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confusing situations is the evaluation of 
atypical bone-destructive tuberculous 
lesions of widespread distribution, in the 
case with proven malignancy. Here the 
history of the case most often results in the 
diagnosis of metastatic malignancy based 
primarily on the percentage of possibilities, 


CASE REPORTS 


Case 1. E. B., colored, male, aged 22 
years. For the past year he has had dull 
pains in his back, with sudden paralysis 
of his extremities about a month ago. 
Partial loss of power of lower extremities 
and impairment of pain sensation from 
ninth dorsal downward. Laboratory find- 
ings: Red blood cells, 2,670,000; white 
blood cells, 6,300; 70 per cent hemoglobin; 
55 per cent polymorphonuclears; 40 per 
cent lymphocytes; 5 per cent transitionals. 
X-ray examination: Fluid in right chest; 
destruction of sixth left rib, posteriorly; 
fourth, eighth, and tenth also, on left side. 
All the destroyed ribs showed overlying 
soft-tissue tumors. X-ray diagnosis: Pul- 
monary tuberculosis, left upper lobe; tu- 
berculous osteomyelitis of ribs, ninth and 
tenth dorsal vertebrae. Final diagnosis: 
Transverse myelitis. Tuberculous osteitis 
of ribs, ninth and tenth dorsal vertebre. 
Comment: Multiple lesions in ribs with 
overlying cold abscess and extension to 
vertebre and spinal cord. 

Case 2. F. J., colored, male, aged 17 
years. A two-months’ history of pain and 
soreness in the back, with swelling in the 
right loin. The swelling later developed 
into an abscess which was opened and 
drained several times. Laboratory find- 
ings: Red blood cells, 5,400,000; 90 per 
cent hemoglobin; white blood cells, 10,400; 
polymorphonuclears 54 per cent; lympho- 
cytes 22 per cent; transitionals 18 per 
cent. Kahn test negative. Tubercle ba- 
cilli obtained from pus cultures. X-ray 
examination: Lungs, negative. Destruc- 
tion of anterior portion of fourth dorsal 
vertebra, with no disc involvement or cold 
abscess. Abscess in lumbar region, with 
no underlying bone involvement. Com- 
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ment: The anterior portion of the fourth 
dorsal was destroyed, with no disc involve- 
ment or cold abscess formation. However, 
there was a lumbar abscess present, with 
no underlying bone involvement, the proc- 


2 per cent lymphocytes; 14 per cent tran- 
sitionals. X-ray examination: Soft-tissue 
tumors with destruction of underlying ribs 
of the first right posterior, right and left 
second ribs anterior, manubrium of ster- 





Fig. 1. 


Fig. 2. 


Fig. 1. Case 1. Multiple tuberculomas, with destruction of underlying posterior ribs and lateral por- 


tions of the vertebra. 


Fig. 2. Case 3. Many soft-tissue tumors of the thoracic cage, with osteolytic destruction of the under- 
lying ribs, sternum, and vertebre not unlike metastatic malignancy. 


ess evidently extending from the lesion in 
the fourtui dorsal. 

Case 3. J. J., colored, male, aged 44 
years. Six-month history of soreness and 
pain from the hips to the neck, with symp- 
toms of cough, expectoration, chest pain, 
and many soft-tissue, fluctuant, tender 
masses over the anterior and posterior por- 
tions of chest. The masses were tender, 
situated over the anterior ribs, sternum, 
and lower portion of posterior ribs. Labo- 
ratory findings: Red blood cells, 3,670,000; 
hemoglobin 70 per cent; white blood cells, 
8,000; 84 per cent polymorphonuclears; 


num, eighth rib posterior, with fluid in both 
bases. X-ray diagnosis: Metastatic ma- 
lignancy. Autopsy diagnosis: Tuberculous 
osteitis of bones of the thorax, with erosion 
of sternum, ribs, and eighth thoracic verte- 
bra, and localized abscesses of the thoracic 
cage. Metastatic abscesses of liver and 
spleen, and terminal miliary dissemination. 
Comment: Multiple soft-tissue tumors of 
thoracic cage, with underlying bone de- 
struction simulating metastatic malig- 
nancy. 

Case 4. J.H., colored, male, 17 years of 
age. Onset eight years ago with axillary 
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adenitis and abscess formation, right side, 
which failed to heal and formed a fistula. 
One year later, the right third, fourth, and 
fifth ribs showed an osteomyelitic process 
and extension to the pleurz one year later. 
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had noticed the appearance of sores on 
various parts of the body, which healed 
very slowly. On admission, many palpable 
nodes, scars, and indolent ulcers were 
found on both forearms, the hands, the 





Fig. 3. Fig. 4. 
Fig. 3. Case 5. 
Fig. 4. Case 6. Osteolytic destruction of right second anterior rib. 


Fig. 5. 


Cystic destruction of shaft of ulna with surrounding bone sclerosis but no periostitis. 


Tumor in right breast, with exten- 


sive hilar and peri-hilar infiltration, and pleural thickening in right lung. 


Fig. 5. Case 7. 


Marked osteolytic, moth-eaten, diffuse destruction of the lumbar vertebre and neural 


arches, with no involvement of the discs or joint spaces. 


Three years after onset, tuberculosis of the 
right hand, wrist, and shoulder joints de- 
veloped, and the right arm was amputated. 
Laboratory findings: Hemoglobin 65 per 
cent; white blood cells, 7,600. Wasser- 
mann test, negative; sugar and albumen, 
negative. Six years after onset the liver, 
spleen, and kidneys were found to be en- 
larged due to amyloidosis. Final diagno- 
sis: Tuberculosis of the right third, fourth, 
and fifth ribs; right pleura, amyloidosis, 
with subsequent extension to right shoulder 
and wrist. Comment: Multiple destruc- 
tive lesions in ribs, wrist, shoulder, and 
pleure, with primary focus in the lym- 
phatic glands. 

Case 5. H. B., colored, male, aged nine 
years. Since the age of three, his mother 


back, the right fifth finger, and the left 
knee. An ulcerative process on the ulnar 
side of the left forearm failed to re- 
spond to ultra-violet, x-ray, or general 
constitutional therapy. Wassermann test 
was negative. X-ray examination showed 
the lungs to be normal. Dactylitis, right 
first metacarpal; erosion of cortex and 
posterior border of upper third left ulna, 
with cavity formation and moderate corti- 
cal sclerosis. A diagnosis of tuberculosis of 
the shaft of the ulna and right first meta- 
carpal was made. Comment: Although 
there was no periostitis, yet the cystic de- 
struction and cortical sclerosis, together 
with the dactylitis, resembled a syphilitic 
process. 


Case 6. A. L., white, male, aged 55 
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years. Pain and swelling in the left knee 
for two years, with a draining sinus below 
the tibial spine. A year later a firm, rub- 
bery, solid lump developed in the right 
breast. X-ray examination: Lungs, nor- 


developed a lump in the right inguinal re- 
gion which enlarged, opened, and drained. 
Three weeks later he noted a bilateral 
swelling and, later, an abscess formation in 
the lower lumbar region. Both were 





Fig. 6. Fig. 7. Fig. 8. 


Fig. 6. Case 8. Almost complete destruction of tenth dorsal vertebra, with destruction of the posterior 
portion of the bodies and pedicles of ninth and eleventh, with good preservation of the discs. Patient had 
a primary lesion in the breast which was considered malignant. 

Fig. 7. Case 9. Extensive multiple destructive lesions of vertebra, with pathologic fractures and con- 
siderable destruction of the lamina and pedicles mistaken clinically for metastatic malignancy. 

Fig. 8. Case 10. Marked anterior and lateral destruction of bodies of the lumbar vertebra, with exten- 
sive calcification of the anterior and lateral ligaments, and very little involvement of the discs. 


mal. A radiolucent area in the left knee, 
in the upper and anterior portion of the 
tibia, surrounded by a bony condensation, 
and periostitis. Also a soft-tumor mass 
overlying the right breast, with destruc- 
tion of the first and second anterior ribs. 
Wassermann test, negative. Biopsy from 
breast tumor showed tubercle bacilli. 
Diagnosis: Tuberculosis of left tibia, tu- 
berculous mastitis, and tuberculous in- 
volvement of first and second ribs. Com- 
ment: For a long time the breast tumor 
was considered malignant. Treated with 
x-ray, with no response. The lesion in the 
tibia was considered a low-grade abscess. 
Case 7. O. J., male, colored, 28 years of 
age. About a month before admission he 


opened and drained for some time. Labo- 
ratory findings: Kahn test, negative. 
Culture from pus, negative for tubercu- 
losis. Red blood cells, 3,420,000; white 
blood cells, 14,500; 85 per cent polymor- 
phonuclears; 12 per cent lymphocytes; 3 
per cent transitionals. X-ray examination: 
Moth-eaten osteitis of third, fourth, and 
fifth lumbar vertebrze, with good preserva- 
tion of the discs. Autopsy: Tuberculous 
osteomyelitis of third, fourth, and fifth 
lumbar vertebra, and terminal miliary tu- 
berculosis. Comment: The preservation 
of the discs, with the moth-eaten picture of 
the spine, led to a clinical diagnosis of 
metastatic malignancy. 

Case 8. G. B., colored, female, aged 50 
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years. One year ago the patient developed 
a large mass in the right breast, which ul- 
cerated about six months later. About 
that time she also developed shortness of 
breath, pain in the left shoulder and back, 
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eleventh, with good preservation of the 
discs, and the lump in the breast led to a 
diagnosis of metastatic malignancy. 

Case 9. J. B., colored, male, aged 52 
years. Two years previously, he developed 





Fig. 9. 
Fig. 9. Case 12. 
fibula suggesting a fibrosarcoma. 
Fig. 10. Case 16. 


involvement of the hips and vertebre. 


and weakness of both lower extremities. 
The condition was considered malignant, 
and received roentgen therapy. Labora- 
tory findings: Kahn test, negative. X- 
ray examination: Lungs, normal. Almost 
complete destruction of tenth dorsal verte- 
bra; posterior portions of the bodies of the 
ninth and eleventh, together with trans- 
verse processes and pedicles. Autopsy: 
Tuberculosis of right breast, with extension 
to the lymph nodes and vertebre. Com- 
ment: The destruction of the tenth dorsal 
and atypical destruction of the ninth and 


Fig. 10. 


Well localized, soft-tissue tumor of right leg, with only a localized periostitis in the 


Atypical, rarefying, destructive lesion on greater tuberosity of left femur, with later 


pain in the lower back, lower right chest, 
and both shoulder girdles. Two weeks be- 
fore admission he developed weakness in 
his trunk and lower limbs. Laboratory 
findings: Wassermann test, negative; urine 
and blood chemistry, normal; red blood 
cells, 3,900,000; white blood cells, 11,600; 
polymorphonuclears 59 per cent; lympho- 
cytes 16 per cent; transitionals 3 per cent. 
X-ray examination: lungs, normal; de- 
struction of fourth, sixth, and eighth ribs, 
right side, with pathologic fractures. 
Moth-eaten destruction of second to fifth 
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lumbar vertebra, and the pedicles and 
lamina of second and third lumbars. The 
fifth dorsal was also involved. Diagnosis: 
Metastatic malignancy. Autopsy: Tuber- 
culous osteomyelitis of ribs and vertebrz 
and myelomalacia of the cord. Comment: 
Multiple destructive lesions of the ribs and 
vertebrae, with pathologic fractures and no 
cold abscesses, diagnosed clinically as meta- 
static malignancy. 

Case 10. R. J., colored, male, 22 years 
of age. Four years before admission he 
developed pain in the back and was put in 
a body cast for one year. Three years later 
three small lumps appeared over the ster- 
num, the medial aspect of the left thigh, 
and behind the right great trochanter. 
These were all cold abscesses which opened 
and drained spontaneously. Culture nega- 
tive for tuberculosis. X-ray examination 
showed destruction of lateral and anterior 
portions of the bodies of the last two dorsal 
and lower lumbar vertebrze. All the trans- 
verse processes were similarly involved. 
The discs were normal, the lungs were clear, 
but there was extensive new bone forma- 
tion along the lateral and anterior liga- 
ments. Diagnosis: Tuberculous osteo- 
myelitis of the lower dorsal and lumbar 
vertebre. The unusual findings here were 
the marked anterior and lateral destruc- 
tion of the bodies, with extensive new bone 
formation. 

Case 11. D.A., male, colored, 26 years 
of age. One year prior to admission he 
noticed superficial masses appearing over 
sternum, right axilla, and over the ninth 
left rib posteriorly. They were all incised 
and drained. Later new masses appeared 
in the right lower chest and the right fore- 
arm. Laboratory findings: Wassermann 
test, positive; red blood cells, 2,600,000; 
white blood cells, 5,700. X-ray examina- 
tion: Extensive rarefaction of third, eighth, 
and eleventh ribs, both sides; tuberculosis 
of the right upper lobe, and left pleural ef- 
fusion. Autopsy: Tuberculous osteomyeli- 
tis of ribs, lower thoracic and sacral verte- 
bre; tuberculosis of lungs, spleen, and 
lymph nodes. Comment: Although only 
the rib involvement was noticed on x-ray 


examination, yet at autopsy there was 
seen diffuse osteitis of the lower dorsal and 
sacral vertebre. 

Case 12. E. C., nine years old, colored, 
female. One year ago there developed a 
swelling of the left leg, with tenderness in 
the left elbow and right ankle. The ab- 
scess in the left leg opened and drained, 
and the culture was positive for tubercu- 
losis. Ten months later there developed 
meningitis, of which she died a month 
later. X-ray examination: Lungs, clear. 
Periosteum in lower one-third of fibula 
elevated and thickened, and there was a 
localized soft-tissue tumor in lower portion 
of the fibula. Probable diagnosis before 
biopsy was “‘syphilis sarcoma.” Com- 
ment: A soft-tissue tumor with a localized 
periostitis in the fibula, as in this case, 
would suggest a fibrosarcoma, syphilis, or 
osteogenic sarcoma, rather than tubercu- 
losis. 

Case 13. J. W., colored, male, 18 years 
of age. Four months before admission he 
noticed pain in the right hip and inability 
to bend backward. One month later pain 
radiated down both legs and knees, and he 
experienced great difficulty in walking. 
Laboratory findings: Wassermann, spu- 
tum, and blood counts, negative. X-ray 
examination: Lungs, normal. First ex- 
amination showed only slight fuzziness of 
the trabecule: later a moth-eaten appear- 
ance with irregularity of upper articulat- 
ing surfaces; some crushing of posterior 
half of the body with disc intact and no 
cold abscess. Autopsy: Tuberculosis of 
fourth lumbar vertebra with extension to 
cord. Comment: The interesting observa- 
tions here are the preservation of the discs, 
posterior destruction of the body, no cold 
abscess, and only one body involved. 

Case 14. L. T., colored, female, 22 
years of age. Two months before admis- 
sion she noticed a tender, swollen area on 
the right side of the neck, the pain radiating 
down the right arm and back. On exami- 
nation, the posterior pharynx bulged an- 
teriorly and to the right; the neck was 
stiff and swollen. Laboratory findings: 
Kahn and sputum tests, negative. Tem- 
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perature 100—-104°: red blood cells, 3,800,- 
000; white blood cells, 12,900. The retro- 
pharyngeal space and, later, the right 
lateral neck were opened, and drained for 
ten days. Culture from the pus and biopsy 
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diffuse osteitis was not suggestive of tu- 
berculosis. 

Case 15. A. M., male, white, 53 years 
of age. One and a half years before, fol- 
lowing an injury, a lancinating and, at 





Fig. 11. 


Fig. 11. Case 17. 
fluid level, resembling a hydropneumopericardium. 
Fig. 12. Case 20. 


Fig. 12. 


Large mediastinal cold abscess communicating externally with the formation of a 


Cystic destruction of anterior portions of the bodies of the vertebrz, with no involve- 


ment of the joint spaces, resembling giant-cell tumors or osteitis fibrosa cystica. 


from the wounds, negative for tuberculosis. 
X-ray examination: Lungs, normal. Up- 
per retropharyngeal space widened. Dif- 
fuse and mottled rarefaction of first and 
second cervicals. Discs, normal. Clinical 
diagnosis: Osteomyelitis and retropharyn- 
geal abscess. Autopsy: Tuberculosis of 
first and second cervical vertebre. Retro- 
pharyngeal cold abscess. Caseous nodule 
in lower right chest, and early tubercu- 
lous involvement of upper ribs and ster- 
num. Comment: The laboratory find- 
ings here were not very helpful and the 


times, boring pain developed in the lower 
back, aggravated by sneezing, coughing, 
and bending. Two months later he no- 
ticed difficulty in walking, and weakness in 
lifting both legs. Laboratory findings: 
Red blood cells, 4,280,000; white blood 
cells, 8,100; spinal fluid, clear. Protein, 
162. X-ray examination: Lungs, normal. 
Ninth dorsal vertebra tilted upon the 
tenth: destruction of lamina and pos- 
terior spine of the tenth: remaining verte- 
bre, normal. Clinical diagnosis: Trans- 
verse myelitis due to cord tumor. Au- 
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topsy: Transverse myelitis. Tuberculosis 
of ninth and tenth dorsals. Comment: 
The destruction of the pedicles and lamina 
of the tenth dorsal, with little destruction 
of the body and disc, led to a diagnosis of 
cord tumor. 

Case 16. Y.C., white, female, 26 years 
of age. Six years before, she developed an 
abscess in the right scapular region, to- 
gether with cough, expectoration, and 
night sweats. Two years before, a cold 
abscess appeared in the left hip, and 
drained for one year. One year ago the 
hip was opened and the greater trochanter 
removed surgically. Laboratory findings: 
Red blood cells, 2,950,000; 87 per cent 
polymorphonuclears; 12 per cent lympho- 
cytes; 1 per cent transitionals. Biopsy of 
trochanter, negative for tuberculosis. X- 
ray examination: Bilateral fibro-ulcera- 
tive tuberculosis. Tuberculosis of left tro- 
chanter, and, in later examination, tuber- 
culosis of both hips, bodies and transverse 
processes of lower dorsal vertebrae, and 
lower ribs. Comment: The interesting 
findings here were the early tuberculous le- 
sions in the great trochanter, then spread- 
ing to both hips, dorsal vertebrz, and ribs, 
with no involvement of the discs or cold ab- 
scess formation. 

Case 17. A. R., female, colored, 29 
years of age. After a fall 15 months before, 
there developed sharp, shooting pains in 
the dorsal region. She was treated for 
fracture, with hyperextension. X-ray ex- 
amination showed a large, globular mass 
superimposed on the heart, with the forma- 
tion of a large fluid level on subsequent 
examination. Compression of fifth, sixth, 
and seventh dorsal vertebree. Lungs, nor- 
mal. Autopsy: Tuberculosis of fifth, sixth, 
and seventh dorsal vertebre. Large cold 
abscess in posterior mediastinum which 
ruptured externally. Heart, normal. 
Comment: Large cold abscess covered the 
heart shadow, resembling a_ pericarditis 
with effusion, particularly after the forma- 
tion of the fluid level. 

Case 18. A. P., male, colored, 25 years 
of age. Fourteen months before, there de- 
veloped cough, hemoptysis, night sweats, 


and chest pain. A year later he noticed bi- 
lateral exophthalmos and marked edema 
in the peri-orbital tissues. Laboratory 
findings: Wassermann test, negative. X- 
ray examination: Bilateral fibro-ulcera- 
tive tuberculosis. Pituitary, normal. 
Marked sclerosis of frontal, sphenoidal, 
and ethmoidal bones, with similar involve- 
ment of the floors of anterior, middle, and 
posterior fosse. Only a few radiolucent 
areas were noted in the base of the skull. 
Comment: The tuberculous condensing os- 
teitis of the skull, with very small destructive 
areas, simulated more a syphilitic osteitis. 

Case 19. C. D., male, colored, 16 years 
of age. The onset was two years before, 
with pain and swelling in both knees, 
shoulders, left elbow, and right wrist. The 
abscesses opened and drained for some 
time and the patient later developed diffi- 
culty in walking. X-ray examination: 
Fibro-ulcerative tuberculosis. Tubercu- 
losis of lower dorsal and lumbar vertebre, 
right shoulder, and wrist, and early synovi- 
tis of both knees. Wassermann test, nega- 
tive. Autopsy: Fibro-ulcerative tubercu- 
losis. Tuberculosis of right shoulder, right 
and left elbows, wrists, knees, stomach, and 
ileum. Comment: This case is of interest 
because of the extensive bone and joint in- 
volvement, including the stomach and 
small intestines. 

Case 20. A. M., male, colored, 17 years 
of age. Cough, expectoration, and chest 
pains developed four years ago, with diffi- 
culty in breathing. Three years later low 
back pains originated, which had grown 
worse in the last three months. On exam- 
ination, a well-nourished male with severe 
back pain, with limited expansion and mo- 
tion on left side. X-ray examination: 
Lungs, normal. Eleventh and twelfth dor- 
sals, first and second lumbar vertebre, 
showed cystic destruction of the anterior 
portions of the bodies: discs intact. Com- 
ment: The anteroposterior view of the 
spine was negative. Only the lateral view 
showed the cyst formation and intact 
discs, resembling somewhat osteitis fibrosa 
cystica or giant-cell tumor. 

Case 21. R. C., colored, female, 21 
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years of age. About four months ago the 
patient noticed a sore on the left arm, 
which was opened and has drained ever 
since. Shortly after, other lumps began to 
appear in the left breast, left axilla, neck, 
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CONCLUSIONS 
Twenty-one cases of atypical bone tuber- 
culosis are reported. Of these, 15, or 72 per 
cent, were males; six, or 28 per cent, females: 
18, or 86 per cent, colored; three, or 13 per 





Case 21. 


Fig. 13. 
a giant-cell tumor. 


back, and legs. All have opened and 
drained. No masses in abdomen. Heart 
and lungs were negative. Reflexes, nor- 
mal. Laboratory findings: Red blood 
cells, 3,640,000; white blood cells, 15,400. 
Biopsy of lymph nodes: Tuberculous 
lymphadenitis. X-ray examination showed 
cystic tuberculosis of the lower end of the 
right radius, first and second lumbar verte- 
bre. Comment: Another case of cystic 
tuberculosis of the radius and vertebre, 
offering a differential diagnosis with other 
cystic conditions. 


Cystic tuberculosis of lower end of radius, not unlike 


cent, white. The ages ranged from nine to 
55, with an average of 27 years and six 
months. The average duration of the 
symptoms was two years. Only two cases, 
or 9.5 per cent, had associated pulmonary 
tuberculosis. One had a positive Wasser- 
mann, in spite of the fact that most of the 
patients were colored. Confirmation of 
the diagnosis was made in ten cases, or 48 
per cent, by autopsy; in five, or 24 per 
cent, by biopsy, and one, or 4.25 per cent, 
by aspiration. The lesions varied: some 
showed widespread destruction of bone 
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with good preservation of the discs; others, 
numerous tuberculomas in the soft tissues 
with infiltration of the underlying bones. 
Other findings were cyst formations, con- 
densing osteitis, destruction of the neural 
arches with preservation of the bodies, cold 
abscess with little bone involvement. 


SUMMARY 


The usual manifestations of osseous tu- 
berculosis have been described, together 
with a review of some of the atypical forms 
of tuberculosis. Of the cases reported, 86 
per cent were of the colored race and only 
9.5 per cent had pulmonary tuberculosis. 
The mode of infection was mostly hema- 
togenous or by the lymphatics. The lesions 
were very widespread and resembled meta- 
static malignancy, cyst formation, and 
primary bone tumors. 
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THE ROENTGEN TREATMENT OF MENSTRUAL DYSFUNCTIONS 
AND STERILITY! 


AN ANALYSIS OF 108 CASES 


By SAMUEL BRUCK, M.D., and JOSEPH M. FRUCHTER, M.D., Philadelphia 


N the treatment of menstrual dysfunc- 
tions and sterility a knowledge of the 
endocrine factors as they relate to the 
normal menstrual cycle is a prerequisite. 
In the production of normal menstrua- 
tion the pituitary gland, the ovary, and 
the uterus participate individually and col- 
lectively, although it must be borne in 
mind that other elements, such as the thy- 
roid and adreno-cortical hormones, bear a 
direct or indirect influence on this process. 
The basophilic cells of the anterior pitui- 
tary lobe secrete two gonad-stimulating 
hormones, a follicle-stimulating hormone, 
known as prolan A, and a luteinizing hor- 
mone known as prolan B, which regulate 
ovarian function. Under the influence of 
the follicle-stimulating hormone, a pri- 
mordial follicle ripens into a graafian 
follicle which grows, matures, ruptures, and 
expels an ovum (ovulation). During its 
growth the follicle produces a hormone 
known as estrin or theelin which stimulates 
development and vascularization of the 
uterine endometrium up to the interval 
stage. The luteinizing hormone transforms 
the ruptured follicle into a new body, corpus 
luteum, which continues to produce estrin 
and, in addition, secretes a new hormone 
called progestin. This new hormone, 
progestin, causes further growth of the 
estrogen-primed endometrium during the 
second half of the menstrual cycle; that 
is, from the interval stage to a point before 
menstrual bleeding occurs. The uterine 
mucosa becomes highly hyperemic and 
richly endowed with nutritive secretions 
necessary for nidation of a fertilized ovum. 
When the corpus luteum has reached the 
height of maturity, there is a marked in- 
hibition in the gonad-stimulating function 








1 Read by title before the Twenty-fourth Annual 
Meeting of the Radiological Society of North America, 
at Pittsburgh, Nov. 28—Dec. 2, 1938. 


of the anterior pituitary lobe due to the 
increased concentration of the estrin in 
the circulation during the pre-menstrual 
phase. The withdrawal of the pituitary 
stimulus results in involution of the corpus 
luteum, with consequent withdrawal of 
both estrin and progestin. Relieved of en- 
docrine stimulation, the endometrium un- 
dergoes disintegration, which constitutes 
the menstrual flow. The disappearance of 
estrin and progestin with menstruation 
allows the gonad-stimulating hormones to 
begin again their activities and a new 
menstrual cycle follows (Fig. 1). 

If conception takes place, function of the 
corpus luteum is continued under the in- 
fluence of a pituitary-like hormone secreted 
by the chorionic tissue and later by the 
placenta. This is not the pituitary gona- 
dotropic hormone but a substance believed 
to be identical with it. It is on the presence 
of this factor that the pregnancy tests are 
based. Under the luteinizing influence of 
the anterior pituitary-like hormone, the 
corpus luteum continues to grow and se- 
crete its hormones which prevent ripening 
of a new graafian follicle, and ovulation, and 
maintain the progestational state of en- 
dometrium so essential for proper implan- 
tation of the fertilized ovum. 

It may be noted from the above descrip- 
tion that the menstrual rhythm is depend- 
ent upon the harmonious interaction of 
the gonadotropic hormones of the anterior 
pituitary lobe and the estrogenic and 
luteal hormones of the ovary. A disturb- 
ance or variation in any portion of this 
chain of endocrine factors, if sufficiently 
pronounced, will inevitably affect this in- 
timate relationship and result in menstrual 
dysfunction and sterility. 

In discussing menstrual dysfunctions 
and sterility, we do not propose to record 
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a complete consideration of the subject, 
for this is not within the scope of this pres- 
entation. We will outline only briefly the 


TABLE I.—CLASSIFICATION 


1. Deficient menstruation with ster- 
ility | Amenorrhea 





2. Deficient menstruation without | 
sterility Oligomenorrhea 


3. _Hypermenstruation with sterility | Metrorrhagia 


4. Hypermenstruation without ster- 
ility Menorrhagia 


5. Regular periods with sterility 


6. Menopausal symptoms 


variations from the normal of pituitary 
and ovarian origin, since our treatment was 
directed to these parts. It is assumed that 
other causes, such as general debilitating 
or infectious diseases and local inflamma- 
tory or neoplastic conditions, have been 
eliminated or corrected. 

For our purpose we may divide the 
menstrual disorders from a symptomatic 
viewpoint into two large groups: 

1. Hypomenstruation, including  oli- 
gomenorrhea and amenorrhea but not in- 
cluding physiologic amenorrhea due to 
pregnancy, lactation, or menopause. 

















2. Hypermenstruation, including men- 
orrhagia and metrorrhagia. 

Obviously, functional sterility may ac- 
company either of these. 

In the hypomenstrual group there is 
either a depression or a complete interrup- 
tion in the endocrine chain. It may be 
primary, that is, failure of menstruation to 
be initiated at puberty, or secondary, when 
occurring in women with previously normal 
flow. If of pituitary origin, there is an in- 
sufficient elaboration of the follicle-stimu- 
lating hormone for normal ovarian func- 
tion. This results in a decreased amount 
of estrin secreted, which is necessary to 
prime the endometrium, producing a delay 
or absence of the menstrual period. Such 
a condition is frequently seen in patients 
presenting Frohlich’s syndrome. On the 
other hand, if due to primary ovarian 
deficiency, the ovary, although receiving 
its normal supply of gonadotropic hor- 
mones from the pituitary, fails to elaborate 
its own hormones necessary for the com- 
pletion of the normal menstrual cycle, with 
a consequent delay or absence in the flow. 

In the second group, hypermenstruation 
or functional uterine bleeding, there is a 
disturbance of the balanced mechanism of 
the pituitary and ovarian function, which 
may occur in any of three age periods: 
puberty, adult, and preclimacteric. 








TABLE II 

Total number of cases treated, 150 
~ Number of cases not followed up, 42 
: Number of cases analyzed, 108 i 
ae 7 "Age Group — . 
Deficient | Deficient Hyper- " Hyper- | Regular - . 

Menstruation Menstruation menstruation | menstruation Periods 
with without with | without with 
Age | Sterility | Sterility Sterility | Sterility | Sterility | Menopause 

Up to 20 | _-_ _ | | ; 
el ee ee a a er a - " omames 
31 to 40 years | -43.~—~SO*S 9 T 6 3 “pail 
41 years up | ik aaa 7 3 

Total | 7 40. 34 | 7 10° 12 7 





One patient treated for ulcerated mouth (not in any of 


above groups). 
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An excessive production of follicular 
hormone or, more commonly, a normal 
secretion of estrin unantagonized by an 
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tical with that of amenorrhea. In both, 
there is an altered ovarian function and an 
absence of luteinization. <A diminished 
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inadequate corpus luteum hormone, will 
cause a marked and continued proliferation 
and vascularization of the endometrium, 
with consequent metrorrhagia or menor- 
rhagia. In certain instances the etiologic 
factor concerned in abnormal uterine bleed- 
ing in women of child-bearing age is iden- 


secretion of estrogen insufficient to repair 
the endometrium of the previous cycle will 
result in amenorrhea, but may by its pro- 
longed and persistent stimulation produce 
endometrial hyperplasia and abnormal 
uterine bleeding. 

Menstrual disorders of primary ovarian 
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dysfunction and those due to pituitary dis- 
turbance can be differentiated clinically. 
Sterility Functional sterility, as pre- 


air. Although we do not have an exact 
comparison of those receiving 130 kv. and 
those receiving 200 kv., from a general im- 


TABLE III.——-DEFICIENT MENSTRUATION IN SINGLE WOMEN 











Age we | No. | Good Result Partial Result Negative Result 
—_ || No. | Percentage | No. | Percentage | No. | Percentage 
15 to 20 years | 8 = > 95 | 2 - or | : a ae 
21 to 30 years” , | & | SB | siccucciaag aa | a ae 
31 to 40 years | 2 | weet Sin a a oe 
Total os a Se =| 


viously stated, may be and very frequently 
is a concomitant factor in many cases of 
menstrual dysfunctions, the causes of 
which have already been briefly reviewed. 
A restoration of the normal balance of the 
endocrine forces governing the physiology 
of menstruation will often result in preg- 
nancy. Sterility may be absolute, when 
there is a failure of ovulation so that con- 
ception cannot take place, or relative, when 
impregnation does occur but ends in abor- 
tion or miscarriage due to a defective or 
absent progestational or pre-menstrual 
phase so that the fertilized ovum cannot 
find a location for nidation. 

Sterility may be present also in women 
with cyclic or periodic uterine bleeding. 
This has been termed anovular bleeding 
or pseudomenstruation. The endometrium 
shows a total lack of the progestational or 
secretory changes indicative of failure of 
ovulation and corpus luteum formation. 

Before going into a detailed analysis of 
the results obtained, we would like to say 
a few words about the technic. Some of 
these cases were treated at 130 kv., 5 mm. 
Al filtration, 60 em. S.T.D. Others were 
treated at 200 kv., 0.5 mm. Cu and 1 mm. Al 
filtration, 50 cm. S.T.D., but all of these 
received three treatments each, over the 
ovarian regions and over both sides of the 
pituitary. The dose over the ovarian 
region was 80 r and over each side of the 
pituitary 40 r, making a total dosage in the 
three treatments of 240 r over the ovaries 
and 24() r over the pituitary, measured in 


pression we feel quite sure that there is 
very little difference in the reaction. We 
do not believe that the difference between 
the 200 and 130 kv. is of much consequence, 
as long as the dosage is the same. 

Proceeding now to an analysis of the 
cases, we may make the following observa- 
tions: A total of 150 cases was treated, up 
to and including the year 1937. Of these, 
it was impossible to follow up 42, leaving 
a total of 108 cases for analysis. All the 
physicians who referred these cases were 
contacted as to the results. In instances 
in which the physicians were unable to 
give us any information, we communicated 
directly with the patient, and in quite a 
few cases the patient responded. All the 
cases analyzed, except five, were treated 
in our private office, so that they were 
carefully interviewed and given individual 
attention by a radiologist. 

We divided all of these cases into six 
classifications (Table I): 


1. Deficient menstruation with steril- 
ity 

2. Deficient menstruation without 
sterility 

3. Hypermenstruation with sterility 

4. Hypermenstruation without steril- 
ity 

5. Regular periods with sterility 

6. Menopausal symptoms. 

In deficient menstruation we include 


amenorrhea and oligomenorrhea. Both the 
amenorrhea and oligomenorrhea varies in 
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time from four months to ten years, but 
in most of the cases this condition had been 
present more thana year. Hypermenstrua- 


TABLE IV.—HYPERMENSTRUATION IN 
SINGLE WOMEN 














Age Group No. Good Results 
—_ No. | Percentage 
20 to 30 years | 2 2 100 





31 to 40 years 100 


Total 3 3 





tion includes metrorrhagia and menor- 
rhagia, and was of six weeks’ to ten years’ 
duration. There were a few cases in which 
there was both oligomenorrhea and metror- 
rhagia or menorrhagia. These were classi- 
fied as to the predominant change. Pe- 
culiarly enough, among the 108 cases there 
was only a small number who complained 
of dysmenorrhea, and in passing we may 
say that this symptom was rarely improved 
by the x-ray treatment. 

The 108 patients were analyzed as to age 
group in the different classifications, as 
shown in Table II. As you will note, there 
is one patient who was treated only because 
she developed an ulcerated mouth pre- 
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menstrually for a number of years, which 
did not yield to any local treatment or 
endocrine therapy. This patient was cured 
by x-ray treatment. 

The cases were further subdivided into 
one group consisting of married women, and 
another group consisting of single women. 
Taking first the single women, the results 
obtained in those with deficient menstrua- 
tion are shown in Table III. The results 
in single women with hypermenstruation 
are analyzed in Table IV. In married 
women the results of x-ray treatment for 
deficient menstruation without sterility are 
noted in Table V. Table VI analyzes the 
results in cases of deficient menstruation 
with sterility in married women. Hyper- 
menstruation without sterility is analyzed 
in Table VII, and hypermenstruation with 
sterility is shown in Table VIII. The re- 
sults of x-ray treatment in women whose 
menstrual periods were regular but who 
were sterile is shown in Table IX. There 
were four cases treated for menopausal 
symptoms. These were done early in our 
experience, and the results did not seem 
to justify continuance of this treatment; 
however, we are showing the results in 
Table X. 

As would be expected, the results were 
better in the age group between 20 and 30 


TABLE V.—MARRIED WOMEN: DEFICIENT MENSTRUATION WITHOUT STERILITY 
































Age Group No Good Result Partial Result. Negative Result 
See . be a S No. Percentage | 7 No. | Percentage No. | Percentage — 
20 to 30 years | 8 | 3 | 3871/2 1 121/, | 4 | 50 
31 to 40 years 7 2 | 28 | | 46 4 | 56 

Total | 15 5 2 | 2 | 4 | 8 | 57/2 








TABLE VI.—MARRIED WOMEN: DEFICIENT MENSTRUATION WITH STERILITY 









































Age Group No. ie ae Menetreasion Nornsal— eenebin 
om | No. | Percentage | No. | Percentage | No. _ | Percentage 
Up to 20 years 1 er 1 - | 100 a | - 
21 to 30 years 26 45 57'/s 6 230 7 5 | 19"/2 
31 to 40 years 13 3 | so | 58 By, | 5 | wre. 
Total | 40 | as | 45 | 42 30 [10 | 25 
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than in the older groups, probably because 
in the latter group the uterine mucosa was 
so altered that the normal response to the 
restored endocrine factor could not take 
place. 

Roughly speaking, the 108 cases ana- 
lyzed were referred to us for treatment by 
two classes of physicians. One group of 
cases was referred to us for treatment by 
very competent gynecologists who thor- 
oughly understood and had investigated the 
endocrine factor in the production of symp- 
toms. The other group consisted of cases 
that did not receive a thorough endocrine 
and gynecological study. Some of these 
cases were referred by general practitioners 
who had heard or been informed that this 
class of patients was amenable to x-ray 
treatment. It then became of interest to 
find out whether or not the results obtained 
in those who were thoroughly studied were 
better than in those who were referred 
without complete study. This comparison 
is shown in Table XI. 
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You will note that the percentage of good 
results in married women with deficient 
menstruation and sterility is practically 
the same in the two classes of patients. 
There is a slightly greater percentage of 
good results in the thoroughly investigated 
cases of deficient menstruation without 
sterility, and a very much greater per- 
centage of good results in single women 
with deficient menstruation. 

It stands to reason that in cases in which 
the endocrine disturbance is the etiologic 
factor, the best results will be obtained. 
Naturally, in cases in which we find both 
menstrual dysfunction and sterility the en- 
docrine disturbance is probably greater 
and, therefore, the results of x-ray treat- 
ment are good, irrespective of whether or 
not the patient has had a thorough study. 

But in instances in which the endocrine 
disturbance is probably not as great, as, 
for example, in those cases without steril- 
ity, then a thorough weeding-out by com- 
petent gynecclogists of those patients who 


TABLE VII.—MARRIED WOMEN: HYPERMENSTRUATION WITHOUT STERILITY 






































Age Group No. Good Result ‘i Partial Result Negative Result 
; No. Pere reentage | No. | Pe rcentage | No. Percentage 
20 ) to 30 years ae a) ied | i. 2 a 2 100 | | ; 
31 to 40 years . . | & ae 2 | 1 ~, 20 | 3 | 60 
Total et ah 7 | 3 oe 43 — = | 43 





TABLE VIII.—MARRIED WOMEN: HYPERMENSTRUATION WITH STERILITY 
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Menstruation “Menstruation 
Age Group No. Normal | Normal Partial Result Negative Result 
coe Pregnancy | No Pregnancy 
| No Percentage j No. Percentage} No. Percentage No. Percentage 
20 to 30. years |g ik ies we: 17 1 ol + 66 
31 to 40 ye years 7 4d a a 100 | 
~ Total | 4 ae) oa | 1 14 1 14 4 58 
TABLE IX.—MARRIED WOMEN: REGULAR PERIODS WITH STERILITY 
Age Group | No. Good Result | Negative Result 
mee We ea | 7 No. Percentage hal | No. Percentage 
20030 years 9 3 31/2 | 6 66/2 
__3lto 40 years a4 3 2 661/» = 33/2 
Total | 12 5 | 411/s [7 58'/2 
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have some other etiologic factors associa- 
ted, increases the percentage of good re- 
sults and that is borne out by our statistics. 

We are thoroughly convinced that all of 
these patients before being referred for 
x-ray therapy should have a very thorough 
examination, particularly of the endocrine 
factor, and that these patients should be re- 
ferred by the general practitioner to a 
competent gynecologist for pelvic and 
endocrine studies before x-ray therapy is 
instituted. 

Table XII summarizes the percentage of 


TABLE X.—-MARRIED WOMEN: 


Age Group No. 
No 
30 to 40 years l 1 
4 1 to 50 years 3 1 
. Total 4 2 


Good Result 


RADIOLOGY 


positive and negative results obtained in 
the various classifications. You will note 
that the best results were obtained in 
patients of deficient menstruation with 
sterility, but that in all our patients, be- 
tween 40) and 66 per cent showed definite 
improvement. These, as far as we could 
ascertain, were permanent. There were 
some cases in which there was a temporary 
establishment of normal menstruation for 
a short time. Many of these received a 
second series of three treatments, but in 
very few cases did this second series ac- 


MENOPAUSE 


Negative Result 


Percentage No. Percentage 
100 
331/. if 2 66/5 
50 2 50 


TABLE XI 


Thoroughly Investigated Cases 


All Other Cases 


Married Women— Deficient Menstruation with Sterility 


| | Partial Partial 
No. Cases Good Result Result Negative No. Cases Good Result Result Negative 
15 46'/. per cent | 20 percent 33!/». per cent 25 48 per cent | 32 per cent | 20 per cent 


Married Women—Deficient Menstruation without Sterility 


Partial 


No. Cases Good Result Result 


+) 40 per cent 20) per cent 


Negative 


40 per cent 


Good Partial 
No. Cases Result Result Negative 
10 30 per cent 10 per cent | 60 per cent 


Single Women— Deficient Menstruation 


Good Partial ; 
No. Cases Result Result Negative 
14 29 per cent 14 per cent 57 per cent 


TABLE XII.—RESUME 


| Partial 
No. Cases Good Result Result Negative 
5 60 per cent 40 per cent 
Classification 


Deficient menstruation with sterility 
Deficient menstruation without sterility 
Hypermenstruation with sterility 
Regular periods with sterility 


Menopausal symptoms 


Good Result Negative Result 


66'/>s per cent! 33'/2 per cent 
47'/. per cent 52!'/5 per cent 
42'/, per cent 57'/2 per cent 
41!/, per cent 58'/» per cent 


50 per cent 50 per cent 


1In “good results” in this class were included cases in which normal menstruation was established without 


pregnancy, and there were also cases in which pregnancy occurred. 


cases, as noted in Table VI. 


Pregnancy took place in 45 per cent of these 
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complish much. We, therefore, believe 
that if we have not obtained a satisfactory 
result after one series, the second series is 
not likely to alter the situation. 

From this résumé, one is justified in 
stating that although this treatment is 
empirical, and its modus operandi not as 
yet understood, it is definitely worthwhile, 
and gives a fifty-fifty chance to those 
patients in whom all other methods have 
been tried and found wanting. 

Referring to a résumé that we made in 
1931 of only 38 cases, shortly after we be- 
gan treating patients of this type, we note 
that our results at that time were practi- 
cally the same on a percentage basis as in 
the present analysis. 

Edeiken reports pregnancy established 
in 14 of 33 patients, which is approximately 
the same result as we obtained. 

Friedman and Seligman report on nine 
consecutive cases of amenorrhea. Regular 
menstruation was re-established in all their 
cases, so that their results were better than 
ours in this type of endocrinopathy. 


SUMMARY 


1. The endocrine factors governing the 
normal menstrual cycle are briefly dis- 
cussed. 

2. The endocrine imbalance in the 
production of menstrual dysfunctions and 
sterility as related to the pituitary and 
ovary are enumerated. 


3. One hundred and eight cases of 
various menstrual dysfunctions in single 
and married women, with and without 
sterility, treated by x-ray, are classified 
and thoroughly analyzed. 
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FEVER THERAPY IN GONOCOCCAL INFECTIONS' 


By WILLIAM BIERMAN, M.D., Attending Physical Therapist, Mount Sinai Hospital; Assist- 
ant Clinical Professor, Therapeutics, New York University College of Medicine, and CARL L. 
LEVENSON, M.D., Adjunct Physical Therapist, Mount Sinai Hospital, New York City 


From the Department of Physical Therapy, Mount Sinai Hospital 


INCE 1930, the treatment of gono- 
G coccal infections by fever therapy 

has made rapid progress. Whitney’s 
discovery that short wave transmitting ap- 
paratus could be used to elevate human 
temperature with safety was speedily 
adopted for this purpose (1). Since then, 
many important modifications of the origi- 
nal technic have been made. Yet, as has 
been pointed out before, the technic is al- 
ways secondary to the skill and judgment 
of the physician administering the treat- 
ment (2). The classic work done by War- 
ren, Carpenter, and others, of the Univer- 
sity of Rochester, who carefully estab- 
lished thermal death times of more than 
250 strains of gonococci, furnished the 
bacteriologic basis for the use of fever 
therapy in treatment of gonorrhea and its 
complications (3a, 0). 

The progress that has been made in the 
treatment of gonococcal infections by 
physically induced temperature rises has 
been due largely to one factor—thermola- 
bility of the gonococcus. This organism 
can be destroyed im vitro and in vivo at 
temperatures which human tissues can 
tolerate safely (4a, b, c, d). The value of 
temperature reactions in the treatment of 
gonorrhea and its complications has long 
been recognized. Various methods for in- 
ducing protein shock and temperature reac- 
tions were adapted to this work since Jau- 
regg’s reports in 1918 (5). Satisfactory re- 
sults with malaria (6a, b, c), typhoid (7a, b), 
as well as other foreign proteins (8a, 5) 
have been described. Local heating of in- 
fected pelvic organs and gonorrheal joints 
with diathermy have also received favor- 
able comment. 

It should be pointed out that until the 


1 Presented before the Fifth International Con- 
gress of Radiology, in Chicago, Sept. 13-17, 1937. 
4 


5 


advent of fever therapy, a constantly in- 
creasing variety of chemical gonococco- 
cides as well as other methods of treatment 
were advocated in gonococcal infections. 
The number and wide range of therapeutic 
attempts indicated the lack of universal 
success of any one method. 

To more effectively destroy the gonococ- 
cus at its original site of invasion and 
spread in the pelvis, we have utilized a spe- 
cial combined technic. The concept of 
this technic was outlined by one of us in 
1930 (9). The principle is to heat differen- 
tially and intensively the pelvic organs 
while the systemic temperature is main- 
tained at or below 106.5° F. (41.4°C.). 

Among the 165 cases of gonococcal in- 
fections presented in this report, there were 
125 females and 40 males, with 40 cases of 
gonorrheal arthritis. About one-third of 
the females had salpingitis. All of them 
before treatment had positive spreads from 
cervix or urethra or both. All the cases 
included in this report gave definite bac- 
teriologic evidence of the disease before 
treatment. Among the males, the usual 
complications of prostatitis (17 cases), in- 
volvement of the vas deferens (five cases), 
and epididymitis (eight cases) were present 
along with a positive urethral discharge. 
In the gonococcal arthritics, of whom 19 
were females and 21 were males, the com- 
plement fixation on many occasions was 
found to be of great diagnostic importance. 
It should be pointed out that the incidence 
of arthritis in our series was much greater 
than that usually found because the futility 
of the usual treatment caused these cases 
to be referred to us. 


TECHNIC 


The effectiveness of the combined tech- 
nic was more easily demonstrable in the 
4 
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female because of the ease with which the 
pelvic organs and genito-urinary tract 
could be heated thoroughly by means of 
the vaginal electrode. 

The first step in the treatment was to 
elevate the systemic temperature. For 
this purpose, in our most recent method, 
we employed a combination of a horizontal 
photothermal cabinet placed over the pa- 
tient, and short wave current heating. 

Our photothermal cabinet contained 
twelve 60-watt carbon filament lamps con- 
trolled by switches so that two, four, or 
twelve lamps might be turned on or off at 
one time. The cabinet could be lowered or 
raised easily by means of an overhead 
pulley and counterbalancing weight sys- 
tem. The patient lay on a mattress placed 
on a wooden table. The cabinet covered 
the entire body, except for the head. 

The preparation of the patient, after she 
had been examined to determine the ab- 
sence of any contra-indication such as 
marked cardiovascular or pulmonary dis- 
ease and the presence of gonorrhea, con- 
sisted of an enema and a light breakfast. 
The feet were wrapped in cotton and the 
legs were encased in special cotton leggings 
to prevent burns. Except for the leggings 
and a bed-sheet over her, the patient was 
nude. 

Conversive heating energy of the short 
wave current was utilized to speed systemic 
temperature elevation. Two condenser 
pads, 12 X 16 inches each, were placed 
under the table so that one lay parallel to 
the region of the upper back and the other 
parallel to the area of the mid-thighs. 
These condenser pads were connected to 
short wave apparatus of the type employed 
for local routine treatments and which pro- 
duced a current of 50,000 megacycles (6 
meters wave length). 

Within a period of about one and one- 
half hours, the temperature was elevated 
to about 106° F. (41.1°C.). At this point, 
the auxiliary energy of the short wave ap- 
paratus was discontinued and the intensive 
pelvic heating was begun. If, however, 
the patient had acute peritoneal inflamma- 


tion, the local pelvic heating was deferred 
for an additional three or four hours. 

The most effective method of applying 
local heat was found to be diathermy. 
Short wave currents could be used for this 
purpose. Originally, we utilized short 
wave currents for simultaneous systemic 
and differential pelvic heating. However, 
we found it possible to localize the heating 
effects of diathermy more accurately than 
with short wave. This was important be- 
cause pelvic heating was maintained for 
from six to eight hours and when using 
short wave current energy for this period, 
occasionally overheating of the structures 
of the medial aspects of the thighs occurred. 
To avoid the painful sequele of such local 
overheating, we used the following disper- 
sive diathermy electrodes: a metal belt 
and two metal cuffs of flexible lead tin 
composition metal. The metal belt was 
two and one-half inches wide and com- 
pletely encircled the waist. A metal cuff 
was placed around each thigh. These 
three electrodes were connected to one 
terminal of the diathermy apparatus. The 
other terminal was connected directly to 
the vaginal electrode. A large metal elec- 
trode, 10 X 12 inches, was placed on the 
back of the patient so that it was in direct 
contact with the metal belt around the 
waist. This large electrode was used to 
further disperse the current. A milliam- 
peremeter and a variable resistance were 
in the circuit of each of the three electric 
cords going to the three dispersive elec- 
trodes. With this arrangement, we could 
control and measure the amount of current 
energy flowing along each cable so that 
not too much energy was permitted to go 
through any one of the dispersive elec- 
trodes. After about three hours, the thigh 
cuffs were shifted to the calves. This shift 
was made also to avoid burns. 

The vaginal electrodes were patterned 
after plaster casts made from numerous 
adult vaginas. After a large number of 
casts had been made, four sizes, varying 
from two and three-quarters to four and 
one-quarter inches in length, were adopted 
as standard patterns for the metal elec- 
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trodes. The metallic portion of the elec- 
trodes and their handles were channelled 
to permit the insertion of a special ther- 
mometer (10). 

This thermometer served as the guide in 
determining the amount of the diathermy 
current applied. The mercury column of 
this instrument was visible for several feet 
as a result of special magnifying prisms on 
either side of the thermometer and could 
be read easily through the window of the 
cabinets (11). The thermometer scale was 
graduated in 0.2° F. (0.12° C.) and the 
markings widely separated to further facili- 
tate accurate reading. The temperatures 
registered by this thermometer were kept 
between 109° and 110° F. (42.8°-43.4° 
C.). The amount of diathermy usually re- 
quired to maintain this reading ranged be- 
tween 1,800 and 2,500 milliamperes. As a 
result of previous studies, we knew that 
the temperature of the pelvic organs was 
not less than 1.5° F. (0.9° C.) lower than 
the thermometer reading (10). The pelvic 
heating was usually maintained for six 
hours. The object of the higher pelvic 
temperatures was to achieve a more rapid 
lethal influence on the gonococcus (11). 
Carpenter and his co-workers have shown 
that various strains of this organism will 
resist a temperature of 106.7° F. (41.5° C.) 
for periods ranging from 6 to 30 hours 
(12). At 109.3° F. (42.9° C.), the thermal 
death time was cut to about half (13). 

The rectal temperature was _ usually 
maintained at about 106° F. (41.1° C.). 
During the pelvic heating, systemic tem- 
perature was taken by oral and axillary 
thermometers. Before beginning pelvic 
heating, we determined the relationship be- 
tween mouth, axillary, and rectal tempera- 
tures. Usually the mouth temperature is 
about 0).7° F. (0.42° C.) lower than the rec- 
tal. 

The patient received fluids, either iced 
tap water or cold ().6 per cent saline solu- 
tion, as much as she desired. To minimize 
discomfort, sedation usually by means of 
gr. '/209 of hyoscine hydrobromide in com- 
bination with gr. '/; of morphine sulphate, 
was administered. Small doses of mor- 
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phine were repeated when necessary, 
Close watch of a patient to avoid unto- 
ward effects was essential. Continuous 
observations were made of the color, pulse, 
and respirations. We believed it essential 
for a physician to be in continuous at- 
tendance. The treatment was usually ter- 
minated after 12 hours of sustained tem- 
perature. The rectal temperature usually 
returned to normal within an hour to an 
hour and a half. An intravenous injection 
of 5 per cent glucose in 1,000 c.c. of normal 
saline solution was frequently given after 
treatment to restore the chloride balance. 

The preparation and technic for systemic 
elevation in the male were the same as 
those described for the female. However, 
in the male, the pelvic and genito-urinary 
tract heating were achieved by rectal dia- 
thermy maintained for two or three hours. 
The rectal mucosa was found to be much 
more sensitive to heating than the vaginal 
mucosa and when longer heating was at- 
tempted, rectal mucosal burns would oc- 
casionally result. In addition, thrombosed 
hemorrhoids would also complicate the 
situation as a result of prolonged presence 
of the electrode in the rectum. The use of 
the rectal electrode was found to be of 
great value in prostatitis. Because the heat- 
ing of the anterior or penile portion of the 
urethra was not as effectual when only 
systemic temperature rises were used, a 
special technic for heating the penis was 
used. The penis was placed on the abdo- 
men, and a small metal electrode 2.5 X 4.5 
inches, of the same type of metal used in 
the dispersive electrodes in the female, was 
placed on the penis. It was kept in posi- 
tion by towels and a sandbag weight. The 
penile electrode was connected to one ter- 
minal of the diathermy apparatus. The 
other terminal was connected to a disper- 
sive plate about 10 X 12 inches (25 X 30 
cm.) in size and placed over the lower back, 
with the patient resting comfortably on it. 
By means of this arrangement, we were 
able to raise the penile temperature about 
2° F. (1.2° C.) higher than the systemic 
temperature when using between 300 and 
400 milliamperes of current. The usual 
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period for the administration of penile dia- 
thermy was four hours. As in the female, 
the male patients were kept under treat- 
ment for about 12 hours. In the male, 
however, we were able to follow the ure- 
thral spreads during the treatment. The 
fever was maintained for two hours after 
the spreads became negative, provided the 
treatment did not last more than 14 hours. 

The necessity for re-treatment was de- 
termined by the presence of organisms in 
the cervical or urethral discharges on the 
day following the treatment. In the ar- 
thritis cases, re-treatment depended upon 
the clinical picture when the spreads were 
negative. If the spreads were negative, 
further daily examinations were continued 
for a short period. The necessity for re- 
treatment depended upon the thermal re- 
sistance of the invading organism and upon 
the immunity of the patient. When re- 
treatment was necessary, the shorter the 
interval between treatments, the more ef- 
fective was the procedure. If the condi- 
tion of the patient warranted, re-treat- 
ments were administered on alternate 
days. 


CLINICAL RESULTS 


Female._-Of 125 women treated by this 
technic, 117 (93 per cent) became bacterio- 
logically free of gonococci. Our first group 
in this series consisted of 67 women who 
received from five to six hours of systemic 
hyperpyrexia combined with from three 
and one-half to four hours of additional 
pelvic heating. Of these, 62 were free of 
the gonococcus in an average number of 
2.3 treatments per patient. The second 
group of these cases consisted of 58 women 
who received 12 hours of hyperpyrexia to- 
gether with from six to eight hours of addi- 
tional pelvic heating. In 55 of this group, 
the gonococcus disappeared after an aver- 
age of 1.4 treatment per patient. More 
than two-thirds of the cases required but 
one treatment. 

Within a few days following adequate 
treatment, there was a subsidence or dis- 
appearance of the vaginal discharge. The 
cervical secretion became mucoid and clear, 


microscopically containing only scattered 
leukocytes instead of the pus clumps pre- 
viously found. The urethral smear con- 
tained only scattered leukocytes in addi- 
tion to many epithelial cells and Déder- 
lein’s bacilli. In a few cases, superficial 
mucosal burns caused a prolongation of 
the discharge, which disappeared with the 
healing of the mucosal area within two or 
three weeks. In a few other cases, a con- 
tinuation of the discharge following dis- 
appearance of gonococci was caused by 
trichomonas vaginitis. This discharge 
ceased with the application of measures 
directed against the trichomonas. 

About one-third of the cases were com- 
plicated by salpingitis. In the acute or 
subacute cases, pain usually disappeared 
during the first treatment. We observed 
that treatments might be instituted at any 
stage of gonococcal infection, even in the 
presence of acute salpingitis associated 
with fever and pelvic peritonitis. Tubo- 
ovarian inflammatory masses, including 
those which were probably suppurative 
and associated with a rapid sedimentation 
time, responded satisfactorily to this type 
of treatment. There was first a diminu- 
tion or disappearance of pain, and a re- 
turn of the temperature to normal the day 
following the treatment. The temperature 
remained normal. Rapid sedimentation 
rates became normal. 

Pelvic examination within a few days 
after treatment usually revealed a marked 
diminution of pelvic tenderness, but little 
change in the size of the adnexal masses. 
From seven to ten days after treatment, 
there was usually an increased mobility of 
the uterus and some shrinkage of the in- 
flammatory masses. About two weeks 
after the treatment, the adnexal masses be- 
‘ame much smaller. 

The first menstrual period following 
treatment sometimes came on before the 
expected time and was more profuse and of 
longer duration than usual. We never ob- 
served a cessation of menstruation or the 
occurrence of menopause symptoms after 
treatment. A number of patients with 


chronic salpingitis associated with painful 
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or prolonged menstruation, noticed that 
menstruation became more normal and 
less painful following treatment. 

Pregnancies and normal deliveries oc- 
curred in a number of patients whom we 
had treated previously for gonorrhea by this 
technic. In a number of patients with 
acute salpingitis at the time of treatment, 
insufflation by the Rubin method subse- 
quently demonstrated normal tubal pa- 
tency. 

The follow-up in most of these cases 
has been prolonged sufficiently (in some 
cases extending for a period of five years) 
to assure us that the disappearance of the 
gonococci has been permanent. We relied 
upon frequently repeated stained spreads, 
especially those taken directly after the 
cessation of menstrual flow. In addition, 
in many cases we made cultures. The 
danger of a woman becoming re-infected 
by resumption of relations with the sex 
partner who originally infected her or with 
some other infected individual was always 
kept in mind. In four cases, after intervals 
of many months during which repeated 
examinations failed to reveal the presence 
of abnormal discharge or of gonococci, a 
purulent discharge containing the organ- 
ism was again found. In each of these 
cases, there was a definite history of new 
exposure with an infected partner. 

Males.—In our series of 40 males, as in 
that of the females, we made no distinc- 
tion between the acute and chronic cases. 
The reason for this was that the results 
with fever therapy depended more upon the 
thermal death time of the invading organ- 
ism than upon duration of infection. Here, 
too, as in the female, the age factor was of 
no great consequence except that, should a 
patient have been too old, as evidenced by 
advanced arteriosclerosis or other major 
degenerative changes, treatment would 
have been refused. However, since all our 
patients ranged between 19 and 50 years of 
age, we never found it necessary to refuse 
treatment to a patient with gonorrhea. 

Before male patients were subjected to 
treatment, the routine diagnostic proce- 
dures were completed and the extent of in- 
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volvement was determined. Spreads, two 
glass tests, complement fixation, etc., were 
used. The effect of fever treatment during 
the course of each treatment upon the male 
patient was apparent. During the first 
half or three-quarters the purulent dis- 
charge would become much more profuse 
and then begin to thin out until it was very 
thin and watery. The typical intracellu- 
lar organisms would become extra-cellular, 
then enlarge in size, apparently undergoing 
autolysis, and finally the staining charac- 
teristics were changed. At the end ofa suc- 
cessful treatment, the smears would be 
completely negative and the thin watery 
discharge would contain only a few pus 
cells and many epithelial cells without 
even a trace of extra-cellular organisms. 
Twenty-four hours after the completion of 
a successful treatment, there was little or 
no discharge and the patients were com- 
pletely free of such complaints as burning, 
frequency, and urgency. In the cases of 
epididymitis, the pain and swelling sub- 
sided directly after treatment. Of the 40 
males, 28 became gonococcus-free in from 
one to three treatments. The average 
number of treatments required for these 
cures was 2.8 treatments per patient. Of 
the remaining 12, six were improved and 
subsequently responded to local chemical 
treatments by gonococcocides within three 
weeks. There were six total failures, the 
subsequent course of which, after treat- 
ment, showed that they apparently had 
not been influenced by fever therapy. 
These failures were probably due to two 
factors: the lack of sufficiently intense an- 
terior urethral heating or an inadequate 
period of sustained systemic temperature. 
Some of these failures were due to the pa- 
tient’s refusal to undergo a second or third 
treatment, and in one case the patient’s 
emotional reaction to the treatment was so 
marked that it was considered wiser to use 
other methods. 

As in the female series, the importance 
of follow-up was also stressed. The usual 
provocative tests—alcohol and chemical 
irritation—were utilized. 

Gonorrheal Arthritis —Not only can con- 
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trolled effective heating by physically in- 
duced fever be applied to the pelvic foci, 
but the blood stream and metastatic joint 
lesions such as are present in gonorrheal 
arthritis can be attacked simultaneously. 
In addition to the devitalizing and lethal 
action of the heat directly on the gonococ- 
cus, there are other important defensive 
measures evoked by fever therapy. Some 
believe that fever stimulates immune reac- 
tions and cases have been cited in which 
patients spontaneously clear themselves 
of the gonococcus within a short period 
after fever treatment (15). Certain bene- 
ficial systemic effects such as increased cir- 
culation, speed, increased white cells, and 
phagocytes in the blood stream (16a, 6c) 
were also achieved with the elevation of 
systemic temperature. The application of 
physically induced fever for gonorrheal 
arthritis represented an important ad- 
vance, permitting the physician to control 
the height and duration of the patient’s 
temperature reactions at all times. The 
successful application of this method in 
gonorrheal arthritis has been the subject 
of numerous reports (17, 4a, 16a, 166, and 
16c). 

Each of the 40 cases in this series was 
proven to be an arthritis of gonococcal 
origin. Of this group, 19 were females and 
21 were males. The average number of 
treatments administered was 2.69; eight 
had one treatment, and all but one of these 
eight made complete recoveries. The larg- 
est number of treatments given any one 
patient was seven. 


The response of the systemic and joint 


manifestations of nearly all the cases was 
satisfactory and frequently dramatic. The 
temperature elevations which the patients 
ran before treatment subsided, and malaise 
and chills and sweats, when present, dis- 
appeared. Red-cell sedimentation rates 


showed trends to normal and patients were 
able to get out of bed within a short period 
after treatments. Joint symptoms in all 
but eight of the 40 cases subsided with re- 
markable uniformity immediately after 
termination of treatment. In all cases, in- 


cluding these eight, there was a definite 
change for the better. 

With the type of treatment kept in mind, 
this series of 40 cases may be subdivided 
into two categories. The first 16 were 
treated before we began 12- to 14-hour ses- 
sions. This group was subjected to physi- 
cally induced fever in sessions lasting but 
from six to eight hours. Of these 16, seven 
were cured with all evidence of pelvic and 
joint involvements permanently eradi- 
cated 24 hours after treatment. In the 
series of 24 cases treated by the prolonged 
technic, similar results were achieved in 16 
cases. Thus, a total of 23 patients were 
cured of their gonorrheal arthritis with 
physically induced fever alone. 

Of the remaining 17 patients, there were 
nine who were definitely and markedly im- 
proved but who required some local treat- 
ment to free them of pain completely and 
to restore total mobility. The local treat- 
ments consisted of diathermy, short wave, 
bakings, massage, and corrective exercises. 

The failure to achieve satisfactory re- 
sults in eight cases was due to several 
factors: two cases came for treatment with 
permanent bony ankylosis (x-ray evi- 
dence); four had inadequate treatments, 
that is, too short, and the temperature did 
not exceed 105.5° F. (40.8° C.); one, a fe- 
male, had recurrence of pain and positive 
smears three weeks after discharge from 
the hospital and the possibility of re-infec- 
tion by her consort was probable, and one 
patient was infected by a resistant organ- 
ism which would not yield despite long in- 
tensive fever treatments. 

It should be noted that organisms not 
killed by fever appeared to be attenuated 
so that short courses of chemical after- 
treatment for about three weeks could 
easily eliminate the original focus. 

In gonorrheal arthritis, the duration of 
the disease before treatment was a factor 
that apparently affected the response to 
treatment. Generally, we found that the 
longer the chronicity, the less rapid was 
the response. The danger of permanently 
damaged joints was also greater with in- 
creased duration. After-treatments to re- 
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store joint function completely were more 
necessary in the chronic cases than in the 
acute. 

The importance of follow-up work in 
gonorrheal arthritis was self-evident. As 
a rule, we followed our cases for one year. 
The results had to be checked against time 
and the laboratory. The sedimentation 
rate was a valuable aid in gauging the clini- 
cal response. We desire to emphasize that 
our cases represented the failures of other 
forms of treatment, and that in this series 
fever therapy was able to accomplish what 
other forms of treatment had failed to do. 

Miscellaneous Complications: 1. Septi- 
cemia, with Purpura and Arthritis.—A case 
of gonococcal blood stream invasion with 
positive blood cultures associated with 
purpura and arthritis was reported as 
cured by fever therapy by Hazel and Snow, 
in March, 1937, at the First International 
Conference on Fever Therapy (18). Two 
treatments were sufficient to clear up all 
manifestations of the infection. 

2. Septicemia with Endocarditis. 
Freund and Anderson, at the same Con- 
ference, reported successful fever treat- 
ment of a proven case of gonococcal endo- 
carditis. This case received a total of 30 
hours of 106.7° F. (41.5° C.) in five pe- 
riods. The pelvic focus, simultaneously, 
was eradicated when the blood stream inva- 
sion was cleared up (19). 

3. Ophthalmia.—Favorable reports on 
the use of fever therapy in gonococcal 
ophthalmias have appeared in the litera- 
ture. Hasler and Spekter, in 1936, re- 
ported on six cases of which five were free 
of the organism after one or two treat- 
ments. In the sixth of their cases, the 
gonococcus disappeared one week after the 
treatment (20). 


CONCLUSION 


It is our experience that fever therapy 
induced by physical means is an effective 
and rapid method of ridding the human 
host of its gonorrheal invader in the great 
majority of cases. 
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THE OCCURRENCE OF TWO OR MORE PRIMARY MALIGNANT LESIONS! 


By J. J. COLLINS, M.D., Thomasville, Georgia 


S=HE term “multiple primary malig- 
nancy”’ denotes the occurrence of two 
or more primary malignant lesions in 

an individual. Such lesions may be pres- 
ent concurrently, or one may antedate 
the other by any length of time. Lesions 
such as multiple myeloma, Ewing’s tumor, 
lymphosarcoma, etc., which are of multiple 
character in practically all instances, are 
excluded. 

The occurrence of multiple primary 
malignancy is not rare. The earliest re- 
corded case is that of Billroth (8), in 
1869. Since then, many cases have been 
reported and several comprehensive re- 
views of collected cases have been made. 
Very few articles on this subject, however, 
have appeared in the radiological publi- 
cations, and for that reason I have taken 
this opportunity to review briefly the litera- 
ture and to report a few cases of my own. 

Major (1), in 1918, collected 220 cases 
from the literature and added one of his 
own. It is noteworthy that practically all 
of his collected cases had been reported 
by foreign authors. 

Hanlon (2), in 1931, reported a series 
of 49 cases from the Mayo Clinic. He 
concluded from his findings that multiple 
primary neoplasms probably represented 
incidental occurrence rather than a definite 
response to any law of neoplastic forma- 
tion. He also noted in his cases that mul- 
tiple carcinomas occurred among persons 
whose average age was greater by several 
years than those having only a single 
lesion. 

Warren and Gates (3), in 1932, pub- 
lished an excellent and most extensive sur- 
vey of the literature. They collected 
1,219 cases which they accepted as au- 
thentic, and added to this number 40 cases 
of their own. They rejected 37 reported 
cases which they were not able to verify. 





1 Presented before the Twenty-fourth Annual Meet- 
ing of the Radiological Society of North America, at 
Pittsburgh, Nov. 28—Dec. 2, 1938. 


In their summary of this comprehensive 
analysis they stated that the frequency of 
multiple malignancy was 1.84 per cent of 
all cancer cases. On the basis of American 
statistics, the frequency was 3.9 per cent. 
In their own series of 1,078 cancer autop- 
sies, the frequency was 3.7 per cent. They 
concluded that multiple malignant tumors 
occur more frequently than can be ex- 
plained on the basis of chance alone and 
that a predisposition from some unknown 
cause may be the factor in producing 
multiple malignant lesions. In regard to 
age, they found multiple and single lesions 
occurring at about the same average period 
of life. 

Hurt and Broders (4), in 1933, reported 
71 cases of multiple malignant neoplasms 
found in 2,124 patients with cancer treated 
at the Mayo Clinic, in 1929. This isan inci- 
dence of 3.4 percent. They found a family 
history of cancer in 28.6 per cent of the 
cases reported. In their conclusions they 
state: ‘‘Persons are more likely to have 
more than one primary malignant neo- 
plasm than a survey of the literature would 
lead one to believe.”’ 

Schreiner and Wehr (5), in 1934, re- 
ported 307 cases of multiple malignancy 
among 11,212 cases of neoplasms seen at 
the State Institute for the Study of Malig- 
nant Disease, at Buffalo, an incidence of 
2.7 per cent. 

Bugher (6), in 1934, reported 30 cases of 
multiple neoplasms found in 983 cancer 
autopsies at the University of Michigan 
Hospital, an incidence of 3.1 per cent. 
He concluded that the frequency is greater 
than can be attributed to incidental oc- 
currence. 

Mead Burke (7), in 1936, reported a 
series of 46 cases of multiple neoplasms 
found in 583 postmortem examinations 
showing cancer. This is an incidence of 
7.8 per cent and is the highest noted. 

From reports above cited, it is evident 
that the frequency of multiple malignancy 
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varies in different series between 2.7 and 7.8 
er cent of allcancer cases. Determination 
of the absolute incidence is somewhat 
difficult. All cases must conform to some 
standard criteria. To this end, Billroth (8) 
formulated three postulates to be observed 
in establishing a diagnosis of multiple 
malignancy: (1) ‘ach tumor must have an 
independent histologic appearance; (2) 
the tumors must arise in different situa- 
tions, and (3) each tumor must produce 
its own metastasis. 

Such stipulations, however, seemed to 
rule out numerous authentic cases so that 
the suggestions of Goetze (9) have been 
followed in more recent years. His cri- 
teria were as follows: (1) The macro- 
scopic and microscopic appearance of the 
tumors must be that of the usual carci- 
nomas of the organs involved; (2) ex- 
clusion of metastasis must be certain, and 
(3) diagnosis may be confirmed by the 
character of the metastasis in each case. 

While conformation to such standards 
will limit errors of commission, so far as a 
positive diagnosis is concerned, there exists 
also the possibility of errors of omission in 
series of cases reported either from autopsy 
or clinical material. 

In postmortem cases. a most thorough 
examination of all tissues must be made to 
avoid overlooking a second primary growth 
which may be extremely small and difficult 
to discover. In the pathologic examina- 
tion of a single organ, if multiple sections 
are not made, a second malignancy of differ- 
ent type may remain undiscovered. The 
history of the patient must also be re- 
viewed thoroughly to determine if he may 
have had a previous malignancy which 
was treated and cured. 

The incidence in a series of cases re- 
ported from clinical material may be in 
error due to failure to diagnose a second 
primary lesion because of its small size, in- 
accessibility, or absence of symptoms. 
The clinician may fail to take steps to dif- 
ferentiate a second primary from a meta- 
static lesion if he does not bear in mind 
the possible presence of multiple neo- 
plasias. 


Multiple primary malignancy involving 
practically every combination of organs has 
been reported. Numerous cases involving a 
single organ, paired organs, or organs of the 
same system have likewise been recorded. 
Hurt and Broders (4) state that multiple 
primary malignant lesions occur most com- 
monly in the same organ or in organs of the 
same system. Numerous cases of multiple 
neoplasms have been reported in the colon. 
The réle of polypi in malignancy of the 
large bowel may be accountable for this. 

The skin is a common location for one 
or more lesions. Many cases involving 
the lips and buccal mucosa or pharynx have 
also occurred. Irritation, of course, may 
be a large factor here. Then, also, if the 
probability of recovery from a surface ma- 
lignancy is good, the patient has a chance 
to live long enough in some cases to de- 
velop a second malignancy. 

It is generally agreed, that the incidence 
of multiple malignancy is too great to be 
ascribed to accidental occurrence and that 
some unrecognized factor of susceptibility 
may be the cause of its development. In 
regard to the part played by heredity, age, 
or sex, no definite information can be 
gained from the reported cases. In cases 
in which the family history has been given, 
the hereditary factor has been positive in 
from 25 to 30 per cent in some series. The 
average age and sex distribution has varied 
too greatly in different series to be of value. 
Nothing which points to any predictable 
innate, individual susceptibility has been 
found. The closest approach to this is the 
statement of Hurt and Broders (4) that: 
“If a person has one malignant tumor, the 
probability of the development of another 
malignant tumor varies directly with the 
grade of malignancy of the first tumor, 
presuming that the person survives long 
enough for another malignant newgrowth 
to develop.” 


CASE REPORTS 


Case 1. L.H. B., white male, 51 years 
of age, was admitted to the John D. Arch- 
bold Hospital on April 28, 1931, because 
of a mass the size of a large orange in the 
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left axilla. There was no family history of 
cancer. Nine months previously he had 
noted a small hard tumor in the left axilla. 
There was no change in its size until three 
months before the date of admission, when 
it began to grow rapidly. It now inter- 
feres with movement of the arm. 

Examination showed the mass in the 
axilla to be 8 cm. in diameter, exceedingly 
firm, and not attached to the skin or chest 
wall. No other evidence of disease was 
found. 

The tumor was excised and microscopic 
examination proved it to be a reticulum-cell 
sarcoma. Deep x-ray therapy was given 
post-operatively. 

The patient remained well until March, 
1934, almost three years later, when he 
developed an intestinal obstruction after a 
few days of colicky pain in the abdomen. 
He was admitted to the hospital on March 
19, 1934. Laparotomy was done. Three 
distinct tumor masses were found distrib- 
uted throughout the ileum. The serosa 
over the tumors was practically normal in 
appearance. Two of the tumors were 
identical in size (5 cm. in diameter); the 
third, and most proximal in location, 
was about + cm. in diameter and had 
caused an intussusception with conse- 
quent intestinal obstruction. Each of the 
three lesions was separated by several 
feet of normal-appearing intestine. No 
evidence of metastases was found in the 
liver or mesenteric glands. Each of the 
lesions was removed with wide margin of 
normal bowel by separate excision and 
anastomosis. 

Pathologic examination showed all le- 
sions to be adenocarcinoma. Sections 
from one tumor appeared to be identical 
with those from the others. 

The patient made an uneventful recov- 
ery and was discharged from the hos- 
pital three weeks later. He remained in 
good health until 15 months later, June, 
1935, when he began gradually to lose 
strength. He was admitted again to the 
hospital on Oct. 3, 1935, at which time he 
had an extremely severe secondary anemia, 
a palpable, nodular liver, and a very defi- 
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nitely palpable mass in the right lower 
quadrant. He refused to have X-ray 
studies made and was dismissed from the 
hospital. Death occurred in November, 
1935. Permission for postmortem examina- 
tion could not be obtained. 

This patient had at least two primary 
malignancies, one of which was apparently 
cured. If each of the lesions in the small 
bowel can be accepted as being primary, 
then he had four primary malignancies, 
The clinical findings on his last admission 
to the hospital suggested the presence of a 
malignancy in the cecum or ascending 
colon. It is possible that a neoplasm had 
developed there, but this, of course, is 
purely conjectural and cannot be con- 
sidered to bear any weight in the case. 

Case 2. Mrs. C. M.5., 21 years of age, 
was admitted to the John D. Archbold 
Hospital on Aug. 23, 1937, for deep ther- 
apy of a recurrent pelvic tumor. There 
was no family history of malignancy. 
She had had one pregnancy, with normal 
delivery 18 months previously. _ Postpar- 
tum recovery was good. In January, 1937, 
she noted some enlargement of the ab- 
domen. A diagnosis of pregnancy was 
made by her physician. The abdomen 
continued to enlarge but menstrual periods 
did not cease. In May, 1937, a diagnosis 
of ovarian tumor was made and operation 
disclosed a very large cystic tumor of the 
right ovary. Microscopic section proved 
this to be a granulosa-cell tumor of the 
ovary, of sarcoma type. Three months 
after operation a recurrent mass was 
noted in the right side of the pelvis by 
the patient. She then came to the hos- 
pital for x-ray therapy. 

Examination at this time revealed a 
firm, smooth, tender mass 7 em. in di- 
ameter, fixed in position in the pelvis just 
to the right of the midline. Several very 
small subcutaneous nodules were found 
in the region of the scapule and one 
slightly larger nodule just under the skin 
in the left axilla. A small scar was noted 
at the base of the neck posteriorly. 
Questioning the patient in regard to this 
brought out the history that a small black 
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mole, which had been present from birth, 
had suddenly begun to grow and had 
become irritated in August, 1936. It had 
been removed at once with the actual 
cautery by her family physician. 

Two of the small subcutaneous nodules 
were removed for biopsy and a diagnosis 
of metastatic, non-pigmented melanosar- 
coma was made. 

Deep x-ray therapy was given over the 
pelvic tumor. It regressed to about 50 per 
cent of its original size but did not disap- 
pear entirely. In October, 1937, the 
patient developed severe headaches, men- 
tal confusion, projectile vomiting, and 
rapid loss of vision. Examination of eye 
grounds showed changes in visual fields and 
bilateral choking of the disks. Death 
occurred March 21, 1938. No postmortem 
examination could be obtained. 

This patient, 21 years of age, had a granu- 
losa-cell tumor of the ovary and concur- 
rently a melanoma of the skin with me- 
tastases. It seems probable that the 
cerebral lesions were secondary to the 
melanoma. 

Case 3. Mrs. J. A. P., 48 years of age, 
was admitted to the John D. Archbold 
Memorial Hospital on June 4, 1930, with 
a history of vaginal bleeding which had 
been continuous for three months. There 
was no family history of cancer. 

Examination revealed an ulcerated le- 
sion of the cervix which proved to be 
squamous-cell carcinoma. There was no 


infiltration of the vaginal vault or para- 
metria. Intensive radium therapy was 
given and the lesion regressed entirely. 
The patient continued in good health until 
July, 1938. She then noted a small tumor 
mass in the soft tissue of the deltoid re- 
gion of the right arm. This mass increased 
in size and became somewhat painful, until 
it was excised in October, 1938. Micro- 
scopic examination proved this to be a 
fibrosarcoma, apparently arising from a 
muscle sheath. 

The three cases reported were the only 
cases of multiple malignancy found in a 
series of 176 clinical cases of cancer in 
which an internal organ was involved, and 
in which the multiplicity was not due to 
basal-cell or squamous-cell carcinoma of 
the skin. 
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RADIOSENSITIVITY AND RECURRENT GROWTH IN OBELIA 
By PAUL S. HENSHAW, Pu.D., New York City 


From the Biophysical Laboratory, Memorial Hospital 


NE of the outstanding properties of 
living matter is its wide variation in 


susceptibility to radiation, such as 
roentgen and gamma rays. Whereas, some 
cells are able to withstand several hundred 
thousand roentgens, others will succumb to 
doses of only a few such units of radiation. 
In our experience, growth has been observed 
to occur in seedlings which have been sub- 
jected to doses as high as 200,000 r, while 
killing has been observed to take place in 
frog’s eggs which have received doses of 
less than 50 r. The most sensitive cell re- 
ported, so far as we know, is that of the 
chick Allantois irradiated in vitro. Ac- 
cording to Scott (12), this cell may be 
killed by exposure to doses as low as two 
roentgens. 

As early as 1906, Bergonie and Tri- 
bondeau (1) compared the relative radio- 
sensitivity of tissues in various states of 
activity and formulated the well-known 
law which bears their names. This, in 
effect, states that cells which are em- 
bryonic in character, and more active in 
growth and mitosis, are more vulnerable 
to radiation. While there are many re- 
ports on record which illustrate the wide 
difference in susceptibility of cells to radia- 
tion, there are relatively few that deal 
with the changes which organisms may 
undergo during their life cycles, and 
among these the findings differ. 

Mottram (11), in 1913, took advantage 
of the fact that mitosis is more prevalent 
in Vica faba at night than during the day 
and found these to be the most sensitive 
organisms when mitosis was at a peak of 
activity. Similarly, Kérnicke (9), in 1915, 
found a correlation between growth and 
radiosensitivity when the susceptibilities 
of dormant and germinated seeds were com- 
pared. Thus, these experiments tend to 
support the law of Bergonie and Tri- 
bondeau. 

In 1923, Mavor (10) determined the 


susceptibility of Drosophila melanogaster 
to x-rays during part of its life cycle and 
found it to be practically constant during 
the larval and part of the pupal stages, 
but the latter part of pupal development 
was attended by a sudden and marked 
increase in resistance. Recently we have 
confirmed this work and expanded it con- 
siderably (unpublished) and found that 
the changes in radiosensitivity cannot be 
correlated with the important develop- 
mental events. The results, therefore, 
appear to be at variance with the law of 
Bergonie and Tribondeau. 

Changes in radiosensitivity of Dro- 
sophila embryos have also been followed 
(Henshaw and Henshaw, 6, 1933). It 
was found that, whereas, the organisms 
become gradually more sensitive during 
blastulation, they suddenly become several 
times more resistant at or near the time of 
gastrulation. Similar changes have been 
observed in Calliphora by Scott (13, 1934). 
In view of the fact, in these cases, that the 
rate of mitosis is practically logarithmic, 
and the fact that mitotic activity is greatly 
reduced in most of the cells at the time 
of gastrulation, these experiments may be 
said to be in accord with the law of Ber- 
gonie and Tribondeau. 

Sugiura (14), in 1937, measured the 
relative radiosensitivity of Mouse Sarcoma 
180 irradiated in vivo and in vitro and 
found the cells to be about twice as resist- 
ant when treated outside the body. 
Henshaw and Sugiura (8), in 1936, and 
Goldfeder (2), in 1938, exposed cells of the 
same tumor when grown in vivo and in 
tissue culture, and found that cells in tissue 
culture would show some growth into the 
plasma medium after receiving from 10 to 
20 times the dose lethal to the same cells 
irradiated in the animal. In these cases, 
it is difficult to see how the law of Bergonie 
and Tribondeau could apply. 

A number of experiments have been 
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carried out in which growth activity has 
been controlled and the radiosensitivity 
measured under the various conditions. 
In this laboratory (Henshaw and Fran- 
cis, 6, 1933), we have regulated the 
growth of Triticum seedlings and deter- 
mined their susceptibility to x-rays.’ It 
was found, on the one hand, that growing 
seedlings were more sensitive than non- 
growing dry seeds (thus confirming K6r- 
nicke’s experiment mentioned above), 
and, on the other hand, that growing 
forms, rendered non-growing by subjec- 
tion to low temperature, did not become 
more resistant as a _ result. Further, 
it was found that stopping growth by dry- 
ing increased the resistance considerably, 
whereas, stopping it by asphyxiation in- 
creased it only slightly. 

Thus, practically all degrees of relation- 
ship between growth activity and radio- 
sensitivity have been observed and it is 
apparent that further study under more 
favorable conditions is needed. 

Recently, it has been our opportunity to 
investigate the relationship of growth ac- 
tivity and radiosensitivity in the form 
Obelia in which various types of growth 
activity are manifest and sharply defined. 
In a succession of easily recognizable 
stages, this form displays predominantly 
proliferation, differentiation, organization, 
dedifferentiation, and regression. More- 
over, being colonial and having individuals 
in all stages of development present at 
one time, it was a simple matter to apply 
radiation in varying amounts to colonies 
and observe the relative effects at differ- 
ent stages and on different kinds of growth 
activity. 

The idea of using Obelia for radiobiologic 
studies came from Hammett’s recent 
work (3, 4, 5) in which he used this organism 
to test the influence of certain compounds on 
various phases of growth. The form to be 
described here was the same as that used 
by Hammett—Obelia geniculata. This in- 
vestigator has emphasized the confusion 
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The reader is referred to our previous article for a 
review of the investigations in which growth rate was 
gerulated and radiosensitivity followed. 


RECURRENT GROWTH IN OBELIA 
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Fig. 1. Hydrocaulus of Obelia 
colony showing cut end at base, 
branching pedicels, and hydranths 
in various stages of development. 
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that exists in connection with the taxon- 
omy of Obelia and has pointed out that 
from the literature one might easily mis- 
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attached to the substratum. At inter. 
vals, this gives off upright branches known 
as hydrocauli. These branches, carefully 
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Fig. 2. Above, diagrams showing the cycle of recurrent growth of hydranths of 
Obelia; below, diagrams of stolon regeneration. 


take O. geniculata and O. dichomata. How- 
ever, in view of the fact that we have 
used both forms and found the same gen- 
eral relationships for the points to be dis- 
cussed, no serious error can develop from 
a dispute over classification. 

Obelia is a colonial co-elenterate which 
lives in the sea. Usually, it may be found 
just below tide level as small, gray plant- 
like masses attached to wharves, floats, or 
rocks along the shore. The colony con- 
sists of a basil stem or hydrorhiza which is 


cut away with scissors and allowed to 
drop into a dish of clear sea water, are the 
specimens used for experimentation (Fig. 1). 

The hydrocauli follow a zigzag course 
and at every bend give off a side branch 
or pedicel. The hydrocaulus stems are 
usually from one to two centimeters long 
and have pedicels numbering up to fifty or 
more. The pedicels are annulated and 
give rise at the tips to polyps or hydranths. 
These arise as buds, largely by prolifera- 
tion, which grow and differentiate to form 
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the elaborate hydranth with from twenty 
to thirty tentacles, a mouth, and a gastro- 
vascular cavity. As such, the hydranth is 
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contributed in no way to the investigation 
carried out, no description of them need 
be given here. At the cut ends of the hy- 
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Fig. 3. Diagrams showing the influence of 15,000 r doses of x-rays on hydranths and stolons of Obelia. 
Fig. 4. Diagrams showing the influence of 25,000 r doses of x-rays on hydranths and stolons of Obelia. 


a complete, functioning unit, fully ca- 
pable of self-maintenance. It is connected 
to the other hydranths only by way of the 
pedicel and hydrocaulus. 

The hydrocaulus and pedicel are made 
up of two layers: (1) the outer chitenous 
layer, or perisarc, which lends rigidity to 
the stem, and (2) the inner layer, or 
cenosarc. The cenosare is made up of 
soft tissues, is composed of two layers of 
cells, has a lumen which is continuous 
throughout the hydrocaulus and pedicels, 
and connects with the gastrovascular 
cavities of the various hydranths. The 
cenosarcal cavities are lined with cilia 
which keep the hydroplasmic fluid within, 
in constant motion. The flow is easily 
visible because of the abundance of highly 
refractal bodies carried along by the hy- 
droplasm. In addition to hydranths, there 
are also gonopores which have to do with 
reproduction of the form, but since they 


drocalculi, a new organ of attachment or 
stolon is usually formed by outgrowth. 

When the material was brought into the 
laboratory, it was washed free of débris and 
straight stems with pedicels varying in 
number from five to forty were selected. 
These then were kept separately in stender 
dishes in 20 c.c. of sea water which was 
changed three times every 24 hours. 

The specimens, therefore, had the gen- 
eral appearance indicated in Figure 1, 
in which the pedicels supported hy- 
dranths in various stages of development. 
If these are watched closely over a period 
of two or three days, they will be seen to 
manifest the cycle of change shown in 
Figure 2, a behavior spoken of as recurrent 
growth. Our impression of this phenome- 
non is the same as that of Hammett’s, 
except for certain unimportant details, so 
that we shall use the same descriptive 
terminology as used by Hammett. 
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The bud, by proliferation mainly, 
changes into the stage spoken of as half 
(half full size). This, by differentiation, 
changes to the three-quarter stage and the 
three-quarter, by organization, to the 
complete. The complete stage is the fully 
formed, feeding individual or hydranth, 
and as such, exists for a much longer period 
than the other stages. However, after a 
few days of active existence it undergoes 
dedifferentiation and regression until that 
individual, per se, no longer exists. Later, 
however, a new bud will form on the same 
pedicel and the cycle is repeated—recur- 
rent growth. The regeneration of stolons 
in these forms is spectacular, for within 
48 hours stolons longer than the entire 
hydrocaulus may be formed. The growth, 
in fact, is so rapid that it may actually be 
seen to progress across the low-power 
field of a compound microscope. Watch- 
ing this is much like watching the move- 
ment of the minute hand on a clock. 

Thus, in order to compare the relative 
radiosensitivity of cells manifesting these 
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various types of growth activity, it was 
necessary only to irradiate specimens such 
as the one shown in Figure 1 and keep a 
record of subsequent development. Such 
records have been made for nearly a hun- 
dred colonies receiving various doses of 
X-rays. 

The work was carried out at the Marine 
Biological Laboratory, Woods Hole, Mass., 
during August and September, 1935, mak- 
ing use of the new high intensity dual 
tube x-ray equipment available there. 
The conditions of treatment were as fol- 
lows: 


195 kv. 
30 ma. 
14 cm. dist. (from either target to 
test material) 
0.75 mm. copper y 
1.62 mm. aluminum ' filter 
2,000 r/min. , 


For the points we wish to make, it seems 
best to present the results in chart form, 
which has been done in Figures 3, 4, 5, and 
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Diagrams showing the influence of 40,000 r doses of x-rays on hydranths and stolons of Obelia. 
Diagrams showing the influence of 250,000 r doses of x-rays on hydranths and stolons of Obelia. 
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6. It will be seen that around 15,000 r 
is required to suppress initiation and stop 
growth in the bud; that 25,000 r is required 
to stop growth at the half stage; that 40,- 
(00 r is required to stop it at the three- 
quarter stage, and that 250,000 r is required 
to suppress hydranth activity and stolon 
growth. Thus, neglecting stolon growth 
for the moment, it appears that the cells 
of Obelia are the most vulnerable to x-rays 
when in, or about to enter, active prolifera- 
tion and that they become more resistant 
as differentiation progresses. The results, 


growth, three things caused us to believe 
that it could best be characterized as a 
type of metaplasia rather than hyperplasia. 
First of all, the rate of growth as indicated 
above seemed entirely too rapid to indicate 
proliferation. Secondly, cells near the 
tip of the stolon may be observed, under 
the microscope, to be moving distally. 
Thirdly, as indicated in Figure 7, the 
cenosare is drawn out of the hydrocaulus 
by the advance of the stolon. If these 
points can be taken to mean that prolifera- 
tion does not occur to any appreciable ex- 





Fig. 7. Diagrams indicating that stolon growth results mainly from a flowing 
of coenosare cells into the stolon. Occasionally, the polarity of these organisms will 
become reversed and a stolon form at the distal end of the hydrocaulus. The draw- 
ing at the left shows the configuration of coenosarc in normal organisms when the 
upper branch forms a hydranth. The drawing at the right shows this when the 
upper branch supports an actively growing stolon. The thinness of the coenosare 
strand and the unusual position of the branch of coenosarc are taken as evidence that 
coenosare material is being pulled out into the branch when a stolon is formed. 


in this respect, are in strict accord with the 
law of Bergonie and Tribondeau. 

The behavior of the rapidly growing 
stolon, on the other hand, seemed dia- 
metrically opposed to this condition, for, 
as indicated, as much radiation was re- 
quired to check its progress as was re- 
quired to stop normal maintenance ac- 
tivity in the most mature form. Ob- 
serving such resistance, however, caused 
us to give further attention to the type of 
growth manifest by the stolon. 

While facilities were not available, and 
it was not possible actually to make sec- 
tions to see whether or not proliferation 
formed the major part of the stolon 


tent in stolon growth, then even stolon 
cells may be said to respond to radiation 
in accord with the law of Bergonie and 
Tribondeau, thus making all responses 
observed in Obelia consistent in this re- 
spect. 


SUMMARY 


1. The hydranths of the colonial form 
Obelia manifest the phenomenon of re- 
current growth. They, therefore, display 
in succession stages which are predomi- 
nantly characterized by proliferation, dif- 
ferentiation, organization, dedifferentiation, 
regression, and initiation. 

2. Hydranths in various stages of 
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growth and development were subjected 
to varying amounts of radiation and their 
susceptibility determined. 

3. It was found that the organisms 
were the most susceptible when in, or 
about to enter, the stage of active prolif- 
eration, that they became more resist- 
ant as development progressed, and that 
they reached a peak of resistance in the 
most mature stage. 

4. The responses of hydranths to radia- 
tion, therefore, appear to be in strict 
accord with the law of Bergonie and Tri- 
bondeau for the normal conditions of 
growth and development. 

5. The rapidly regenerating stolon, on 
the other hand, was found to be rela- 
tively very resistant, and, therefore, at 
variance with the law of Bergonie and 
Tribondeau. However, consideration of 
the nature of the regenerative growth 
revealed that what appeared to be rapid 
proliferation was probably, in reality, 
little more than a change in cell position or, 
at the most, change in cell type. Thus, 
while there is some question connected 
with the stolon response, it cannot be said 
to be at variance with the law in question. 
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SHADOW OF THE CARDIAC END OF THE STOMACH SIMULATING A SOFT TISSUE 
TUMEFACTION IN THE SUPINE POSITION 


By LOUIS NATHANSON, M.D., M.Sc. (Med.), Brooklyn, New York 


= HE fundus of the stomach frequently 

casts an unusual shadow resembling a 

soft tissue tumor, when visualized in 
the supine position. The shadow appears 
as a dense ovoid, or well-rounded tumefac- 
tion, lying beneath the cusp of the dia- 
phragm and adjacent to the eleventh and 
twelfth dorsal vertebrae. The configura- 
tion varies considerably with change in the 
level of the diaphragm and with alteration 
in the content of the fundus of the stom- 
ach. 

Figures 1, 2, and 3 are studies of three 
individual patients who showed this con- 
fusing shadow rather prominently. The 
finding was an incidental one in all three 
patients, in whom the examination was 
made for other purposes, namely, the uri- 
nary tract, lower costal structures, and the 
gastro-intestinal tract. In a fourth pa- 
tient (Fig. 4), the gas-filled cardia was 





Fig. 2. 





Fig. 1. Ovoid shadow of the fundus of the 
stomach in the supine position. Note the crus of 
the diaphragm passing downward to its insertion. 


Fig. 3. 


Fig. 2. Rounded circumscribed shadow of the fundus of the stomach. Study made primarily for the costal 


structures in the supine position. 


Fig. 3. Similar rounded shadow to that shown in Figure 2. Note also the crus of the diaphragm. Supine 


Position. 
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Fig. 4. Fig. 5. 
Fig. 4. Fundus partially filled with gas. Study in the prone position. 
Fig. 5. Same patient as shown in Figure 4. Study made in the supine position.- Note the soft tissue 
shadow which corresponds to the air-filled fundus in Figure 4. 





Fig. 6. Fig. 7. 
Fig. 6. Fundus filled with barium. Study made in supine position. The outline of the barium corre- 
sponds in every respect to outline in Figure 5. 
Fig. 7. Fundus partially filled with gas. 
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visualized in the prone position, and when 
studied in the supine position (Fig. 5) the 
cardia revealed itself as a similar solid 
shadow, as noted in Figures 1, 2, and 3. 
In order to corroborate this finding, the 
cardia was filled with barium (Fig. 6). 
Subsequently, the area was outlined by 
gas (Fig. 7). 

It has been my experience to see this 
shadow misinterpreted repeatedly, and, on 
occasions, a surgical procedure has been 
advised with a diagnosis ranging from a 
cyst of the kidney, a fibroma, a subdia- 
phragmatic collection, an adrenal tumor, 
etc. Others have considered this shadow a 
normal finding and have interpreted it 
variously as a leaflet of the diaphragm, the 
left lobe of the liver, and as other soft tis- 
sue structures in this region. For a time, 


it was my impression that the shadow was 
caused by the left leaflet of the central 
tendon of the diaphragm, and particularly 
so since the left crus of the diaphragm 
could be followed from the upper mesial 
margin of the shadow downward, and in- 
ward, parallel to the adjacent vertebre, to 
its insertion into the second lumbar verte- 
bra (Figs. 1 to 3). 

The necessity for recognizing the nature 
of this shadow as a normal anatomical 
finding, rather than as a pathologic entity, is 
obvious. I have been unable to find a ref- 
erence to it in the literature and, although 
it may be a well-known entity to some, it 
apparently is confusing to many of us, and 
undoubtedly is being misinterpreted con- 
stantly. 


700 Ocean Avenue 





CASE REPORTS AND NEW DEVICES 


A CONVENIENT LANTERN-SLIDE EX- 
HIBITION RACK 


By VOIGT MOONEY, M.D., Pittsburgh, 
Pennsylvania 


Figures 1, 2, and 3 show a lantern-slide ex- 
hibition rack, on which a large series of slides 
may be displayed at one time. 

The rack is made from 28-gauge galvanized 


























Fig. 1. 


Rack empty, front view. 


iron and 1-inch angle iron. The glass used is 
flashed opal on one side. The H-shaped hori- 





zontal rods for the sides are milled from alumi- 
num rods 1/2 by */s inch thick and are attached 
to the upper angle irons. The first and last 
aluminum rods are milled on one side only, 
The standard size slides (4 by 3'/, inches) are 
slid into place through the grooves, where they 
are held firm by a notched aluminum lock strip. 
The reflected light is furnished by four 30-watt 
bulbs under the glass and fixed on the sides of 


Fig. 2. Rack empty, side view. 


the frame. A concave metal reflector, painted 
white, is attached to the sides of the frame. 
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This metal-sheeting reflector starts at the top of 
the frame, in the back, follows the angle iron 10 
inches, curves to a maximum depth of 12 inches, 
then up to the lower portion of the reviewing 
stage. The upper portion of the reflector, in 


A CEILING-MOUNTED TUBE RAIL FOR 
THE GENERAL DIAGNOSTIC X-RAY 
LABORATORY 


By CLARENCE J. ZINTHEO, Jr., B.Sc., Firland 


wet the back, is perforate d so as to allow the escape Sanatorium, Richmond Highlands, Washington 

d last of the heat from the bulbs. A convenient, and therefore frequent, ar- 
only, This rack holds 63 lantern slides and one can rangement of the equipment for a general 

S) are study the illustrations with much ease. Cas-  roentgenographic laboratory places the stereo 

e they tors are attached to the legs, making the rack shifter or cassette holder for chest roentgenog- 

strip mobile. On the top of the rack there is a per- raphy at one end of the radiographic table. 
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Fig. 3. Rack filled, front view. 


cards may be attached. The dimensions of the 


rack are 6.5 X 30.5 X& 20.5 inches. 
500 Penn Avenue. 





Fig. 1. 


With such an installation increased flexibility 
in its use may be realized by extending the tube 
rails up to the vertical cassette holder so that 
the tube can be run far enough away to permit 
tilting the table to the vertical and using the 
table-mounted Bucky for upright exposures of 
all types. In some laboratories, however, the 
room arrangement requires free passage across 
the space between the end of the table and the 
vértical cassette holder which would be pre- 
vented by extension of the customary floor- 
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Fig. 2. 


mounted tube rails. It has been found possible 
to solve the problem in such cases by mounting 
the tube rails on the ceiling. An added ad- 
vantage accruing to the use of a ceiling- 
mounted installation lies in the possibility of 
obtaining five-foot exposures of a patient in 
a regular hospital bed, the latter being of 
special value in chest roentgenography of 
patients too ill to be moved. 

Ceiling-mounted tube rails are not new, Fray 
(1) having described such a system some time 
ago. The unique points of the installation to 
be described here, lie in the adaptation of a 
standard tube column and rail truck to a ceil- 
ing-mounted rail, and the addition of a method 
of stabilization at the bottom of the column. 

A special channel iron was fabricated, having 
mounted at its lower edge a two-inch round 
steel rail of the same diameter as the main rail 
of the replaced floor-mounted system. It was 
found that the regular tube column truck could 
be reversed and suspended from this rail with- 
out modification. The channel iron was at- 


Fig. 3. 


tached to the ceiling with one-half inch bolts, 
and side braces were used to take up the lateral 
strain. An extra long tube column which 
reached from the truck at the ceiling to the 
floor was used. A small, specially constructed 
floor truck having in tandem two wheels with 
one-quarter inch side flanges was connected to 
the base of the tube column by means of an 
internal spring of about fifty pounds’ pressure. 
A strip of linoleum was cut out of the floor to 
make room for a flat steel rail of the same 
thickness as the original linoleum. Space be- 
tween the sides of the rail and the cut edges of 
the linoleum provided room for the flanges of the 
wheels of the floor truck, thus preventing the 
slightest side motion. The general arrange- 
ment of the tube column with its floor truck 
and rail, and the ceiling-mounted rail with its 
braces is shown in Figure 1, and a view of the 
regular truck adapted to the ceiling-mounted 
rail is shown in Figure 2. 

This floor truck is of value partly because it 
gives remarkable stability to the arrangement 





Fig. 4. 


Fig. 5. 
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and partly because it permits the use of stand- 
ard parts for the ceiling suspension and so 
makes for economy. The ceiling suspension 
takes about three-fourths of the load, the rest 
falling on the floor truck through its compres- 
sion spring. With the main rail on the ceiling 
and only a flat bar on the floor which does not 
project above the level of the linoleum cover- 
ing, there is perfectly free access across the 
space between the end of the table and the 
vertical cassette holder, in spite of the extended 
range. The space between the sides of the floor 
rail and the adjacent linoleum is only about one- 
quarter inch and it has been found unneces- 
sary to protect the cut edge of the linoleum, 
there having been no cracking or breaking in 
over a year of hard usage. 

Some of the special technics made possible 
with the ceiling-mounted arrangement are il- 
lustrated in Figures 3, 4, 5, and 6. The tube, 
for instance, may be run across to the vertical 
cassette holder for sinus radiography in the 
upright position (Fig. 3). Distances up to six 
feet to the Bucky, when the table is tilted in the 
vertical position, are readily obtained, allowing 
chest Bucky exposures, which are especially 
valuable in patients having dense lesions or 
after thoracoplasty. Abdominal films for 
visceroptosis of the stomach, the colon, the 
gall bladder, and the kidney, and spine radi- 
ographs with the patient standing are as simple 
as with the patient lying on a horizontal table. 
It has also been found easy to obtain exposures 
of the chest in the lateral decubitus, using the 
Bucky and with the patient on a_ hospital 
stretcher as shown in Figure 4, a position which 
ordinarily is quite difficult. Figure 5 illustrates 
the standard positioning for chest roentgenog- 
raphy and shows the freedom of access across 
the space between the end of the table and the 
vertical cassette holder made possible with the 
ceiling suspension. When the table is tilted 
vertically there is ample room for a full size 
hospital bed to be run between the table and 
the vertical cassette holder, and with the tube 
extended to full height a five-foot chest ex- 
posure can be made without disturbing the 
patient (Fig. 6). 

The increased flexibility of general radiog- 
raphy and the new positions and studies made 
possible have more than justified the expense 
of modifying the tube rail installation to the 
ceiling suspension. 
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LARGE PEDUNCULATED LIPOMA 
OF COLON NINE YEARS AFTER 
RESECTION OF CARCINOMA OF COLON 


By ORMAND C. JULIAN, M.D., Chicago 


From the Department of Surgery and the Division of 
Roentgenology of the Department of Medicine of the 
University of Chicago 


Submucous lipomas form a fairly large per- 
centage of benign tumors of the gastro-intesti- 
nal tract, especially of the colon. Pemberton 
and McCormack (1) reviewed the literature, 
collecting 113 cases, of which there were 94 with 
symptoms referable to the neoplasm. Pain 
was present in 75 cases, constipation in 49, 
blood with the stool in 27. In 64 cases it was 
possible to palpate a tumor mass. The average 
duration of the symptoms was 41.5+ months. 
These authors believe the diagnosis is not often 
made pre-operatively and that the most com- 
mon errors are the diagnosis of carcinoma and 
appendicitis. 

Fetzer (2) reported the case of a man, aged 
65, who had a history of abdominal cramps and 
constipation, intermittently for seven years. 
Early in the course, these occurred at intervals 
of from four to seven weeks, but later became 
more frequent. The roentgenogram of the 
barium-filled colon showed a filling defect in 
the splenic flexure having a “malignant ap- 
pearance.” However, the length of the history 
and the pliability of the region at fluoroscopy 
gave rise to a diagnosis of a benign lesion. At 
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operation, a large submucous lipoma was found 
at the splenic flexure. “ad 
The following case is reported because it is 





Fig. 1. barium enema 


Roentgenogram of 
showing 5, site of excision of carcinoma of sigmoid 
seven years previously, and F, filling defect due 
to large submucous lipoma of right transverse 
colon. 


an instance of development of first a malignant, 
and then a benign tumor of totally different cell 
type, in different parts of the colon, both pro- 
ducing serious symptoms. 

A. G., a 59-year-old housewife, was admitted 
to the University of Chicago Clinics, in Octo- 
ber, 1937. Nine years before, in June, 1928, 
there had been periods of cramp-like pain in 
the lower abdomen, accompanied by severe 
constipation. Catharsis relieved each attack, 
producing passage of hard, formed stools. In 
November, 1929, the patient had repeated 
hemorrhages of bright red blood from the rec- 
tum, and an adenocarcinoma of the lower de- 
scending colon was resected according to the 
Mikulicz procedure. During the following 
seven years, the patient was symptom-free, 
having normal stools after repair of the colos- 
tomy. 

In March, 1936, the patient again noted 
bright red blood in the stools, and three weeks 
before admission to this clinic she again began 
to suffer colicky pain in the lower abdomen. It 
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was felt that satisfactory bowel movements 
were not obtained without strong catharsis. 
With this previous history and return of symp- 





segment of 


Photograph of everted ! 
transverse colon bearing large submucosal lipoma. 


Fig. 2. 


toms, the patient was examined for a recurrence 
of the carcinoma of the sigmoid colon. At 
fluoroscopy the colon was seen to fill promptly 
with a smooth constriction at the site of the 
previous operation. Just distal to the hepatic 
flexure, there was a large smooth, rounded fill- 
ing defect causing little apparent obstruction. 
The colon in this region and adjacent to the 
lesion was pliable and was traversed by peristal- 
tic waves. No smaller polypi or diverticula 
were visualized in the remainder of the colon. 

Laparotomy was done with the pre-operative 
diagnosis of tumor of the transverse colon, 
probably benign, but possibly malignant. 
Upon exposure of the transverse colon, a yel- 
lowish, soft mass was seen through the colon 
wall, within the lumen, and somewhat movable. 
It had the appearance of a typical lipoma. 
Palpation of the descending colon showed no 
recurrence at the previous site of the carcinoma, 
and a limited resection of the right transverse 
colon and tumor mass was carried out by the 
two-stage Mikulicz procedure. 

Pathologic Study, Gross —The specimen con- 
sists of a portion of bowel measuring 5.5 cm. 
in length, containing in its lumen a soft lobu- 
lated mass measuring 7.5 X 4.5 X 4cm, It 
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almost completely fills the lumen but is easily 
pushed aside, leaving adequate space for pas- 
sage of bowel content, and is situated in the 
submucosa. Several large dilated veins are 
seen through the mucosal surface coursing over 
the tumor. The remainder of the bowel seg- 
ment is normal. 

Microscopic.—The section is through the 
fatty tumor and the overlying mucosa. The 
tumor tissue is composed of adult fat cells with 
a moderate amount of fibrous stroma. The 
mucosa is normal and not invaded by tumor 
ells. 

: Diagnosis. —Pedunculated submucous lipoma 
of the colon. 
SUMMARY 


A case is reported of large pedunculated 
lipoma of the right transverse colon producing 
symptoms seven years after successful resection 
of a carcinoma of the lower sigmoid portion. 
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CARDIOSPASM 


REPORT OF CASE 


By MEYER GOLOB, M.D., Assistant Clinical Pro- 
fessor of Gastro-enterology, New York Medical College 
and Flower Hospital, New York City 


The most interesting features of this case 
are those directing attention to the patient’s 
psychology in relation to his physician and 
its frequently detrimental effect on indicated 
therapeutic measures. The physician who 
argues less, and does still less, save for drug 
therapy, is the one to whom the patient is 
more likely to adhere. It is not uncommon to 
find that a patient has persuaded himself that 
he is symptom-free, yet is subconciously 
aware of a lesion lurking behind. What 
disturbs the writer is that this attitude may 
infect the clinician, who, although aware that 
he is involved in delaying indicated therapy, 
nevertheless yields to the patient’s refractory 
mood and opposition to active measures, as 
long as death does not seem near. In this 
case the roentgen evidence stands in bold 
relief in Figures 1 and 2, with their respective 
dates, against a ‘100 per cent improvement,”’ 
reported by both attending physician and 
patient. 

For complete presentation of the case it is 
necessary to record the salient features. The 
patient, a female, 48 years of age, multipara, 


presented a previous personal history signifi- 
cant only for constipation for the past 30 
years. The presenting symptomatology was 
of two years’ duration. Dysphagia, accentu- 
ated by solids and mitigated by swallows of 
water, dominated the clinical picture. This 
preference for liquids would suggest a neo- 
plasm of the terminal esophagus. After about 
two and one-half years the situation reversed, 
as regards the physical state of food. Liquids 
made swallowing difficult and the enhanced 
dysphagia they caused at that time later sug- 
gested a spastic phenomenon. 

For four months previously the patient had 
experienced nocturnal episodes of vomiting, 
not preceded by nausea. The vomitus con- 
sisted of a thick saliva accompanied by a 
sensation of burning in the upper esophagus 
(waterbrash). Some fluid was expelled through 
the nose. Her weight had fallen from 160 
to 130 pounds (Nov. 25, 1936). Her appetite 
was capricious because of dysphagia, and 
asthenia persisted. Pyrosis of two years’ 
duration was habitually eased by one-half 
a teaspoonful of sodium bicarbonate. The 
patient recited a classic picture of cholecysto- 
pathic dyspepsia with fat intolerance as a 
dominant feature. No symptoms referable 
to the cardiovascular, renal, pulmonary, or 
endocrine systems were elicited. Physical 
findings were essentially negative, except for 
weight loss. 

Laboratory Summary.—Blood sedimentation 
rate, 22 mm. in 60 minutes; icteric index, 3 
units; hemoglobin, 69 per cent (Nov. 25, 
1936); white blood corpuscles, 7,800; red blood 
corpuscles, 3,620,000; differential, normal; 
feces negative for occult blood; gastric analysis, 
free HCl, 13; total acidity, 32. 


DISCUSSION 


The conditions to be considered for dif- 
ferential diagnosis were: (1) Cardiospasm; 
(2) Gall-bladder disease with cardiospasm as 
a reflex symptom, and (3) Carcinoma of the 
cardiac third of the stomach with associated 
spasticity of the terminal esophagus. A 
Plummer-Vinson syndrome was suggested be- 
cause of the age of the patient, but the ac- 
cepted criteria for such diagnosis were entirely 
lacking. 

The patient’s personality, not that of emo- 
tional instability, with no stigmata of neuroti- 
cism, opposed the consideration of entirely 
neurogenic etiology. Dyspepsia descriptive 
of biliary disease, as here obtained, co-ordi- 
nates with cardiospasm, the former as the basic 
etiology, the latter as superstructure. It is 
current knowledge that chronicity in disease 
is often attended with a slumbering phase in 
symptomatology, and when symptoms do 
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occur they all too frequently point away from 
the site of pathology. It is not unlikely that 
the physician in attendance had interpreted 


” 





Fig. 1. 


Film made Dec. 31, 1936, 36 days following 
the first observation. 


the intermittency phase of gall-bladder disease 
that paralleled a lull in symptoms at the 
terminal esophagus as one of cure rather than 
dormancy, although it was only to recur para 
passu, with gall-bladder activity. The marked 
hypochlorhydria would also support the diag- 
nosis of gall-bladder dyspepsia. Cholecystog- 
raphy revealed a normal sequence, but choles- 
terosis (strawberry gall bladder) does not 
interfere with concentration or emptying. 
The viscus, therefore, may remain indicted. 

Although the history at the time of pre- 
sentation was of two years’ duration, a recent 
and persistent symptomatology would be 
suggestive of a degenerative process. Thus, 
the symptoms of dysphagia and obstruction, 
and common sense application of the “‘law of 
probabilities,’ regarding the relative fre- 
quency of this condition as compared with 
others likely to be met with in persons of the 
usual cancer age, caused malignancy still to be 
entertained as a possibility, in spite of roent- 
gen evidence favoring a spastic phenomenon. 
The question was whether or not the condition 
was one involving both esophagus and cardia. 
Where was its primary origin? It is not par- 
ticularly essential to determine the primary of 
a lesion that involves both the end of the 
esophagus and the beginning of the stomach; 
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what is pertinent in order to obtain adequate 
therapy is to detect the exact character of the 
lesion. As a matter of fact, carcinoma cardia 





Fig. 2. Film made Dec. 21, 1937. 


may begin in the upper end of the stomach 
or in the lower part of the esophagus. If the 
lesion has its incipiency in the first locus, 
there may be a period of digestive disturbance, 
as is noted in the usual case of gastric car- 
cinoma preceding dysphagia. On the other 
hand, if the lesion primarily implicates the 
terminal esophagus, dysphagia becomes a 
dominant symptom early in the disease. The 
relatively long duration would be in keeping 
with both a scirrhous type of carcinoma and 
cardiospasm, for in both of these conditions 
the symptomatology may have a lengthy his- 
tory. The similarity of the duration might 
lead to a diagnosis of the lesser evil—cardio- 
spasm. A scirrhous type of lesion might 
reveal roentgenologic evidence of a smooth 
stenotic process at the cardia, resembling 
the obstruction seen in cardiospasm and add- 
ing to the confusion. Thus, a scirrhous neo- 
plasm would not only have a long-continued 
dysphagia, but a confusing anatomic picture, 
roentgenologically detected. The converse 
would be true in case of an ulcerating car- 
cinoma at the cardia; the dysphagia would be 
of short duration and roentgenologically an 
irregular obstruction would be found. How- 
ever, the difficulty in swallowing, in the case 
under discussion, varied in intensity unlike 
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the progressive course of this symptom in 
carcinoma. Bat os 

Esophagoscopy was resorted to, keeping in 
mind that in carcinoma a lesion can be demon- 
strated, but not in cardiospasm, while in a 
scirrhous type of carcinoma a lesion may not 
be evidenced. The following are the results 
(Metropolitan Hospital, Welfare Island, New 
York): Dilated esophagus, markedly spastic, 
especially in its middle third, so much so as to 
render passage of scope difficult; the posterior 
esophageal wall thickened throughout its 
extent; spasm of cardia prevented entrance 
into the stomach. Specimen taken: micro- 
scopic appearance, hyperplasia of flat epithe- 
lium; no evidence of malignancy. In some 
areas epithelium showed interruption with 
evidence of polynuclear leukocytes. Diagnosis: 
Chronic catarrhal esophagitis. 

A short follow-up summarizes activity al- 
ternating with freedom from symptoms. Thus 
the patient recited nocturnal episodes of 
vomiting, with some fluid escaping through 
the nose. Of passing interest was the fact 
that a normal bowel function paralleled 
absence of dysphagia; the converse also oc- 
curred. The dysphagia was dominantly in- 
termittent, not only in intervals of days, but 
within the same day. Thus, swallowing was 
difficult at breakfast and normal at the evening 
meal and vice versa. In view of the fact that 
on one occasion a large stomach tube (28 
French) was inserted, meeting no resistance, 
and removed and introduced with ease under 
the fluoroscopic screen, the Hurst method of 
intubation (flexible rubber tubes filled with 
mercury, sufficiently heavy to find their own 
way without being pushed) was advised, but 
refused by the patient. 

On inquiry, a year later, the patient wrote, 
“gained ten pounds, improved 100 per cent.’’ 
The attending physician confirmed the state- 
ment. The patient, on request, came for a 
check-up, and complained definitely of diffi- 
culty in swallowing. Her weight record 
showed 160 pounds a year previous to her 
first examination, 130 pounds on Nov. 25, 
1936, and 127 pounds on Dec. 21, 1937. Under 
fluoroscopic screen study it was noted that as 
the column of barium was raised so as to 
nearly fill the entire esophagus, the opaque 
medium was seen to descend into the stomach. 
When the column of barium decreased in 
height, it was not seen to enter the stomach. 
The higher the column of food in the esophagus, 
the more likely was its ingress into the stomach. 
This may account for the fact that the clinical 
picture was not sufficiently alarming, and had 
lulled both patient and physician into a sense 
of pseudosecurity. 

In conclusion, I believe the case merits 
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report more from a psychological than from a 
scientific angle. Teamwork and coérdination 
in medical practice between clinicians would 
do much toward preventing maladies, initially 
characterized by a functional aberration, from 
degenerating into a basic, and, at times, a non- 
reversible stage of disease. 


574 West End Avenue 





ADOLESCENT TIBIA VARA 


By JOHN A. SIEGLING, M.D., and JAMES B. 
GILLESPIE, M.D., Urbana, Illinois 


From the Departments of Orthopedics and Pediat- 
rics, Carle Hospital Clinic 


In recent years voluminous literature has 
appeared in medical publications on osteo- 
chondritis of various epiphyses in the body. 
With careful search a report of abnormal de- 
velopment in almost every epiphysis will be 
found recorded. From time to time lesions in 
heretofore rarely recognized locations are de- 
scribed and among these is osteochondrosis 
deformans tibiz, or tibia vara, as suggested by 
Blount (1). Biount, in January, 1937, pre- 
sented an excellent review of the previously 
described cases of tibia vara and added 13 new 
ones, making a total of 28 reported cases of 
this condition. It is not the purpose of this 
paper to reiterate the excellent description or 
discussion of Blount but, rather, to add one 
more case of the so-called adolescent type of 
tibia vara to the medical literature. 

Case Report—M. K., white, female, aged 
10 years, was brought to the clinic on Jan. 20, 
1939, because of bowing of the left leg and pain 
in the left knee. The father and mother 
were alive and well, as were two brothers and 
one sister. There was no history of tubercu- 
losis. The patient had had none of the con- 
tagious diseases of childhood and her general 
health had been good. The developmental 
history was negative. In May, 1937, she had 
had an appendectomy performed elsewhere 
because of recurrent attacks of abdominal pain 
with vomiting. Seven days following the op- 
eration she developed phlebitis in the left leg 
and, subsequent to discharge from the hospital, 
was in bed one month at home. She was then 
permitted to be up and allowed to go back to 
school. About January, 1938, she first noted 
pain in the left knee and some bowing and de- 
formity of the lower left leg. She continued 
in school but because of pain in the knee fre- 
quently missed days in school. Heat appli- 
cations gave her relief. In December, 1938, a 
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knee cast was applied in another clinic; it was 
removed after a few weeks. Following the 
appendectomy, she gained considerable weight. 


oe 


Fig. 1. Roentgenograms of both knees. 
(b) Growth arrest line sloping toward the epiphysis. 


The mother stated that bowing of the leg had 
become more marked in the last few months. 

Examination showed the weight to be 85 
pounds (38.6 kg.) and the height 52.75 inches 
(130 cm.). The normal average weight was 
68 pounds (30.9 kg.). The adipose tissue was 
fairly well distributed. The tonsils were me- 
dium sized and infected. Some dental decay 
was present. The examination was otherwise 
negative except for the left leg. The left femur 
seemed straight but just below the left knee 
there was angulation of the tibia, giving the 
clinical appearance of genu varum. Slight 
tenderness was present in the region of the 
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proximal tibial epiphyseal cartilage, medially . 
A slight degree of inward torsion of the tibia 
was present. The leg lengths were equal, 


varus of the left tibia. (a) Growth arrest line; 


The circumference at the calves of both legs 
showed the left leg to be one-half inch greater 
than the right. 

Urinalysis was negative. The blood count 
showed the hemoglobin to be 87 per cent; 
erythrocytes, 4,410,000; leukocytes, 7,720; 
polymorphonuclear neutrophiles, 38 per cent; 
lymphocytes, 48 per cent; monocytes, 2 per 
cent, and eosinophiles, 2 per cent. The basal 
metabolic rate was — 5 per cent. The blood 
calcium was 9.2 mg. and phosphorus 6.1 mg. 
The Mantoux test with 0.1 mg. of old tuber- 
culin was negative, as was the Kahn test. 
Roentgenographic studies of the knees showed 
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the right knee to be essentially normal. The 
size and shape of the epiphyses conformed to 
her age. In the left knee the distal end of the 
femur was normal but acute angulation was 
noted medially in the subepiphyseal area of the 
proximal end of the tibia. The epiphyseal 
line sloped downward medially and there was 
a small beak-like projection at its medial end. 
Growth arrest lines were seen just proximal 
and distal to the epiphyseal lines in the femur 
and tibia, respectively. The growth arrest 
line was nearer the epiphyseal line on the medial 
side of the tibia than it was on the lateral side. 
Figure 1 shows roentgenograms of both knees. 
Growth arrest lines are not well reproduced. 
Figure 2 shows the patient at 10 years of age. 

The case reported is of particular interest 
because growth arrest lines show that there has 
been retardation of growth at the medial side 
of the left proximal tibial epiphysis. It will 
be noted in the x-ray films that in the right 
knee the growth arrest line in the tibia is 
equidistant from the ends of the epiphyseal 
line. In the affected knee, however, the growth 
arrest line slopes to the medial end of the epi- 
physeal line, indicating diminished growth on 
that side. 

There is no consensus of opinion as to a com- 
mon etiological factor in osteochondritis. Two 
types have been described, the infantile and 
adolescent. The former is characterized es- 
sentially by faulty growth of the epiphyseal 
cartilage and delayed ossification of the medial 
portion of the proximal tibial epiphysis. The 
latter type is an arrest of epiphyseal growth 
rather than a dysplasia. In the case reported, 
it was not felt that the phlebitis played any 
part in its onset. Trauma, infection, embol- 
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ism, ischemia, and endocrine dysfunction have 
been suggested causes. 

It has been established in 
Perthes’ disease that inter- 
diction of weight-bearing 
preserves the integrity of 
the capital femoral epiphy- 
sis and ameliorates symp- 
toms. In this case in which 
the statics of weight-bear- 
ing was a definitely deform- 
ing factor, causing progres- 
sive genu varum, ambula- 
tion has been prohibited. 
Also a program of weight 
reduction has been insti- 
tuted. The deformity will 
be followed radiographi- 
cally. If no _ progression 
occurs, it is probable that 
there is insufficient deform- 
ity to warrant osteotomy 
for correction. If, however, 
deformity progresses, a Fig. 2. The pa- 
proper time will be elected _ tient at the age of 
for surgical correction, re- 19 years. Note 

ae the bowing of the 
alizing that recurrence ofthe jest leg. 
condition is possible. It is 
conceivable that if early diagnosis is made in 
osteochondrosis deformans tibia because of 
early pain, deformity may be minimized by 
early interdiction of weight-bearing. 
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BULLETIN OF THE INTER-SOCIETY COMMITTEE FOR RADIOLOGY 


——_ 


THE ECONOMIC STATUS OF THE RADIOLOGIST UNDER SOCIALIZED MEDICINE: 
A Report on England 


Everyone who has studied socialized medi- 
cine knows the basic principle upon which the 
panel system operates. All physicians in 
England are affected in some manner by the 
present system whether they accept panel pa- 
tients or not. It may be said that, although 
the British Medical Association, the Insurance 
Acts Committee, and the Local Panel Com- 
mittee work together, the established fees, their 
allotment, and, in fact, the entire financial set- 
up is under the control of laymen. 

The practice of radiology is affected in Eng- 
land in the same manner that it is in America 
by a large number of small machines in the 
offices of general practitioners without ade- 
quate training in film interpretation. The 
recognized radiologists practically all maintain 
offices for private practice. Many have hos- 
pital connections which are honorary appoint- 
ments, and more than one radiologist may be 
appointed to a hospital staff. 

Under the National Health Insurance Act in 
Great Britain medical benefit is limited to a 
general practitioner service defined as “all 
proper and necessary medical services other 
than these involving the application of special 
skill and experience of a degree or kind which 
general practitioners as a class cannot reason- 
ably be expected to possess.’’ Any specialist 
services required by an insured person must be 
the subject of arrangements outside the Act. 
The only exception to this is ophthalmic treat- 
ment. Some approved societies have surplus 
funds which they are allowed to spend on 
“additional benefits,” one of which is Ophthal- 
mic Benefit. In approved cases the society 
makes a grant toward the whole or part of the 
cost of an ophthalmic medical examination and 
sometimes toward the cost of ophthalmic 
treatment required. The number of such 
cases is relatively small. 

The British Medical Association and the 
physicians in Great Britain regard the practice 
of radiology as a medical specialty and it is 

1 Prepared at the request of the Inter-Society Com- 


mittee by S. W. Donaldson, M.D., Ann Arbor, Michi- 
gan. 


recognized by the authorities under the Na- 
tional Health Insurance Act as not being a 
service to which insured persons are normally 
entitled gratuitously under the Act. There is 
excellent co-operation between the British 
Medical Association and the radiological socie- 
ties and in its booklet, “‘Hospital Policy,” the 
Association has set forth its policy in regard to 
the practice of radiology as it relates to hos- 
pitals, private patients, and those persons in- 
demnified by some form of insurance. 

In England the voluntary hospitals occupy 
about the same position in medical care as the 
private hospitals in this country. Omitting 
entirely anything pertaining to government 
hospitals, it may be said that the bulk of hos- 
pitalized patients are cared for in those institu- 
tions supported wholly by voluntary contribu- 
tions. The contributory schemes, in which 
regular small contributions are received from 
persons of the National Health Insurance class, 
have some of the characteristics of hospital 
insurance plans. Some schemes have recipro- 
cal arrangements whereby an individual may 
be hospitalized in a locality where he is not a 
contributor. 

The National Health Insurance plan does not 
provide for hospitalization but the cash bene- 
fits do allow something for continuance of con- 
tributions. The contributions are not expected 
to pay in full for hospital care of the individual 
but to supplement other revenue received in a 
like manner. Solicitation of funds is made by 
volunteers and contributors are placed on 
a contributors’ list. 

The radiologists, the same as other specialists 
on the voluntary hospital staff, receive no re- 
muneration for their services to the ordinary 
hospital class of patient. The equipment is 
owned and maintained by the hospitals, which 
purchase all films and supplies and furnish the 
technical help. If a fee is collected for radio- 
logical consultation, one-third of the amount 
goes to the hospital to defray its expenses 
incident to the examination, and two-thirds to 
the radiologist. The British Medical Associa- 
tion’s view is that the radiological department 
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should not be managed in such a way as to 
make a profit for the hospital by the exploita- 
tion of the professional services of the visiting 
radiologist. The recommended method, al- 
though it cannot always be carried out, is that 
patients who are able to pay a fee be referred to 
the private office of the radiologist. 

Patients who receive roentgen-ray service in 
the voluntary hospitals under the contributory 
scheme pay nothing, the same as they do for the 
services of other specialist members of the staff. 

A modified fee list for x-ray examinations for 
persons who cannot pay ordinary fees has been 
compiled and approved by the radiological 
societies and made available to the medical pro- 
fession and hospitals by the British Medical 
Association. 

Proposals which have so far been made for an 
extension of medical benefit under the National 
Health Insurance Act to cover consultant and 
specialist services indicate that payment for 
radiological services would take the form of a 
flat rate (probably one guinea or approximately 
$5.00 in United States money) for the diagnos- 
tic service, excluding the use of apparatus and 
materials incidental to the service. 

As a whole, the practice of radiology in 
England consists of referred private patients 
who pay a private fee, charity patients and 
“contributing members” who are examined in 
the department of radiology in a voluntary 


hospital, and referred patients who are indem- 
nified by some form of insurance. For these, a 
fee is collected. In the tax-supported institu- 
tions, either full-time or part-time salaried 
physicians furnish radiological consultation. 

Patients having sickness or accident insur- 
ance should, in theory, be referred to the pri- 
vate office of a roentgenologist, but this is not 
always the case. Industrial and automobile 
accident cases are taken directly to a hospital 
and there receive x-ray service either as a con- 
tributor, or an opinion from a staff member or 
an honorary roentgenologist without the insur- 
ance company paying a fee for such service. 

The great increase in the number of persons 
participating in the contributory schemes tends 
to divert private practice to the hospitals. 
Also, the present trend is for a greater number 
of persons to come under some form of govern- 
ment insurance with a higher wage-earning 
bracket. These two factors affect the entire 
medical profession as well as the specialties. 
Among the specialties the fees allowed for in- 
surance cases are at a reduced rate. 

I wish to express my appreciation and 
thanks to the officials of the British Medical 
Association and to those radiologists in England 
who aided me in obtaining information to be 
included in this report. 


S. W. DonaLpson, M.D. 








RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


Editor’s Note.—Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 


CALIFORNIA 
California Medical Association, Section on Radt- 
ology.—Chatrman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D., 95 S. El Camino Real, San 
Mateo. 





Los Angeles County Medical Association, Radiological 
Section —President, E. N. Liljedahl, M.D., 1322 
North Vermont Ave., Los Angeles; Vice-president, 
M. L. Pindell, M.D., 670 South Ferris Ave.; Secre- 
tary, Wilbur Bailey, M.D., 2007 Wilshire Blvd.; 
Treasurer, Henry Snure, M.D., 1414 South Hope 
Street. Meets every second Wednesday of each 
month at County Society Building. 





Pacific Roentgen Club.—Chairman, Lyell C. Kinney, 
M.D., San Diego; Secretary, L. Henry Garland, 
M.D., 450 Sutter Street, San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 





San Francisco Radiological Society.—Secretary, L. H. 
Garland, M.D., 450 Sutter Street. Meets monthly 
on first Monday at 7:45 p.m., alternately at Toland 
Hall and Lane Hall. 


COLORADO 

Denver Radiological Club.—President, F. B. Stephen- 
son, 452 Metropolitan Bldg.; Vice-president, K. D. 
A, Allen, M.D., 452 Metropolitan Bldg.; Secretary, 
E. A. Schmidt, M.D., 4200 E. Ninth Ave.; Treasurer, 
H. P. Brandenburg, M.D., 155 Metropolitan Bldg. 
Meets third Tuesday of each month at homes of 
members. 


CONNECTICUT 
Connecticut State Medical Society, Section on Radi- 
ology—Chairman, Ralph T. Ogden, M.D., 179 
Allyn St., Hartford; Secretary-Treasurer, Max Cli- 
man, M.D., 242 Trumbull St., Hartford. Meetings 
twice annually in May and September. 


DELAWARE 
Affiliated with Philadelphia Roentgen Ray Society. 
FLORIDA 
Florida Radiological Society.—President, H. O. Brown, 
M.D., 404 First National Bank Bldg., Tampa; 


Vice-president, H. B. McEuen, M.D., 126 W. 
Adams St., Jacksonville; Secretary-Treasurer, J. H, 
Lucinian, M.D., 168S. E. 1st St., Miami. 


GEORGIA 

Georgia Radiological Society.—President, James ip 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 
William F. Lake, M.D., Medical Arts Bldg., Atlanta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 


ILLINOIS 
Chicago Roentgen Society.—President, David S. Beilin, 
M.D., 411 Garfield Ave.; Vice-president, Chester J. 
Challenger, M.D., 3117 Logan Blvd.; Secretary- 
Treasurer, Roe J. Maier, M.D., 7752 Halsted St. 
Meets second Thursday of each month, September 
to May, except December. 





Illinois Radiclogical Society.—President, Cesare 
Gianturco, M.D., 602 W. University Ave., Urbana; 
Vice-president, Fred H. Decker, M.D., 802 Peoria Life 
Bldg., Peoria; Secretary-Treasurer, Edmund P. Halley, 
M.D., 968 Citizens Bldg., Decatur. Meetings 
quarterly by announcement. 





Illinois State Medical Society, Section on Radiology.— 
The next meeting will be May 2, 3, 4, 1939, to be held 
in Rockford. The officers of the Section for the 
coming meeting are Harry B. Magee, M.D., of Peoria, 
Chairman, and Warren W. Furey, M.D., 6844 Ogles- 
by Ave., Chicago, Secretary. 


INDIANA 
Indiana Roentgen Society.—President, Stanley Clark, 
M.D., 108 N. Main St., South Bend; President-elect, 
Juan Rodriguez, M.D., 2903 Fairfield Ave., Fort 
Wayne; Vice-president, A. C. Holley, M.D., Attica; 
Secretary-Treasurer, Clifford C. Taylor, M.D., 23 E. 
Ohio St., Indianapolis. Annual meeting in May. 


IOWA 
The Iowa X-ray Club.—Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

MAINE 
See New England Roentgen Ray Society. 


MARYLAND 
Baltimore City Medical Society, Radiological Section.— 
Chairman, Whitmer B. Firor, M.D., 1100 N. Charles 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings third Tuesday of each month. 
MASSACHUSETTS 
See New England Roentgen Ray Society. 
MICHIGAN 
Detroit X-ray and Radium Society—President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 


488 





ames J, 
resident, 
Atlanta; 
, M.D, 
nnually, 
e Medi- 


. Beilin, 
ester J, 
crelary- 
ited St. 
tember 


Cesare 
Jrbana; 
ria Life 
Halley, 
eetings 


logy.— 
be held 
for the 
Peoria, 

Ogles- 


Clark, 
it-elect, 
, Fort 
Attica; 
, 23 E. 
y. 


isiness 
ledical 


10n.—— 
‘harles 
Read 


, Sam 
Arbor; 

















RADIOLOGICAL SOCIETIES IN THE UNITED STATES 489 


Vice-president, Clarence Hufford, M.D., 421 Michi- 
gan Ave., Toledo, Ohio; Secretary-Treasurer, E. R. 
Witwer, M.D., Harper Hospital, Detroit. Meetings 
first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave. 





Michigan Association of Roentgenologists.—President, 
E. R. Witwer, M.D., Harper Hospital, Detroit; 
Vice-president, D. W. Patterson, M.D., 622 Huron 
Street, Port Huron; Secretary-Treasurer, C. K. Has- 
ley, M.D., 1429 David Whitney Bldg., Detroit. 
Meetings quarterly by announcement. 

MINNESOTA 
Minnesota Radiological Society.—President, Walter H. 
Ude, M.D., 78 S. 9th St., Minneapolis; Vice-presi- 
dent, Leo G. Rigler, M.D., University Hospitals, Min- 
neapolis; Secretary-Treasurer, Harry Weber, M.D., 
102 Second Ave., S. W., Rochester. Meetings quar- 
terly. 

MISSOURI 
The Kansas City Radiological Society —President, L. 
G. Allen, M.D., 907 N. 7th St. Kansas City, Mo.; 
Secretary, Ira H. Lockwood, M.D., 306 E. 12th St., 
Kansas City, Mo. Meetings last Thursday of each 
month. 





The St. Louis Society of Radiologists—President, 
Paul C. Schnoebelen, M.D.; Secretary, W. K. 
Mueller, M.D., University Club Bldg. Meets on 
fourth Wednesday of October, January, March, and 
May, at a place designated by the president. 

NEBRASKA 
Nebraska Radiological Society—President, T. T. 
Harris, M.D., Clarkson Memorial Hospital, Omaha; 
Secretary, D. Arnold Dowell, M.D., 117 S. 17th St., 
Omaha. Meetings first Wednesday of each month 
at 6 p.M. in Omaha or Lincoln. 

NEW ENGLAND ROENTGEN RAY SOCIETY 
(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Frank E. Wheatley, 
M.D., 520 Beacon St., Boston; Secretary, E. C. 
Vogt, M.D., 300 Longwood Ave., Boston. Meetings 
third Friday of each month from October to May, 
inclusive, usually at Boston Medical Library. 

NEW HAMPSHIRE 
See New England Roentgen Ray Society. 

NEW JERSEY 
Radiological Society of New Jersey.—President, Milton 
Friedman, M.D., 31 Lincoln Park, Newark; Vice- 
president, P. S. Avery, M.D., 546 Central Ave., 
Bound Brook; Secretary, W. James Marquis, M.D., 
198 Clinton Ave., Newark; Treasurer, James Boyes, 
M.D., 744 Watchung Ave., Plainfield. Meetings at 
Atlantic City at time of State Medical Society, and 
Midwinter in Newark as called by president. 

NEW YORK 
Brooklyn Roentgen Ray Society.—President, Albert 
Voltz, M.D., 115-120 Myrtle Avenue, Richmond 
Hill; Vice-president, A. L. L. Bell, M.D., Long Island 


College Hospital, Henry, Pacific, and Amity Sts., 
Brooklyn; Secretary-Treasurer, E. Mendelson, M.D., 
132 Parkside Ave., Brooklyn. Meetings first Tues- 
day in each month at place designated by president. 





Buffalo Radiological Society.—President, Walter Mat- 
tick, M.D., 101 High St.; Vice-president, Chester 
Moses, M.D., 333 Linwood Ave.; Secretary-Treas- 
urer, J. S. Gian-Franceschi, M.D., 610 Niagara 
Street. Meetings second Monday evening each 
month, October to May, inclusive. 





Central New York Roentgen-ray Society.—President, 
W. E. Achilles, M.D., 60 Seneca St., Geneva; Vice- 
president, M. T. Powers, M.D., 250 Genesee St., 
Utica; Secretary-Treasurer, Carlton F. Potter, M.D., 
425 Waverly Ave., Syracuse. Meetings held in 
January, May, and October as called by Executive 
Committee. 





Long Island Radiological Society.—President, Samuel 
G. Schenck, M.D., Brooklyn; Vice-president, G. Henry 
Koiransky, M.D., Long Island City; Secretary, 
Marcus Wiener, M.D., 1430 48th St., Brooklyn; 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 





New York Roentgen Society—President, Raymond 
W. Lewis, M.D.,321 E.42ndSt., New York City; Vice- 
president, Henry K. Taylor, M.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M.D., 170 Maple Ave., White Plains; Treasurer, 
Eric J. Ryan, M.D., St. Luke’s Hospital, New York 
City; Member of Executive Committee, E. Forrest 
Merrill, M.D., 30 W. 59th St., New York City. 
Meetings third Monday evening each month at 
Academy of Medicine. 





Rochester Roentgen-ray Society—Chairman, Joseph 
H. Green, M.D., 277 Alexander St.; Secretary, S. C. 
Davidson, M.D., 277 Alexander St. Meetings at 
convenience of committee. 





Associated Radiologists of New York, Inc.—President, 
Albert L. Voltz, M.D., 115-120 Myrtle Ave., 
Richmond Hill; Vice-president, M. M. Pomeranz, 
M.D., 911 Park Ave., New York City; Secretary, 
W. J. Francis, M.D., 121 Madison Ave., New York 
City; Treasurer, Theodore West, M.D., United 
Hospital, Port Chester. Meetings first Monday 
evening each month at McAlpin Hotel. 


NORTH CAROLINA 


Radiological Society of North Carolina.—President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-Treasurer, Major 
I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
Meetings with State meeting in May, and meeting in 
October. 


— 
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OHIO 


Cleveland Radiological Society.—President, John 
Heberding, M.D., St. Elizabeth’s Hospital, Youngs- 
town; Vice-president, R. V. May, M.D., St. Luke’s 
Hospital, Cleveland; Secretary-Treasurer, Harry 
Hauser, M.D., City Hospital, Cleveland. Meetings 
at 6:30 p.m. at the Mid-day Club, in the Union 
Commerce Bldg., on fourth Monday of each month 
from October to April, inclusive 





Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists).—President, B. M. 
Warne, M.D., Doctors Building, Cincinnati; Secre- 
tary-Treasurer, Justin E. McCarthy, M.D., 707 
Race St., Cincinnati, Ohio. Meetings held third 
Tuesday of each month. 


PENNSYLVANIA 


Pennsylvania Radiological Soctety.—Prestdent, 
Charles S. Caldwell, M.D., 520 S. Aiken Ave., 
Pittsburgh; First Vice-president, Thomas L. Smyth, 
M.D., 111 N. 8th St., Allentown; Second Vice- 
president, Reuben G. Alley, M.D., Western Pennsyl- 
vania Hospital, Pittsburgh; Secretary-Treasurer, 
Lloyd E. Wurster, M.D., 416 Pine St., Williamsport; 
President-elect, Louis A. Milkman, M.D., 212 Medical 
Arts Bldg., Scranton; Editor, William E. Reiley, 
M.D., Clearfield. Annual meeting, May, 1939. 
Exact date and place to be decided. 





Philadelphia Roentgen Ray Society.—President, 
Thomas P. Laughery, M.D., Germantown Hos- 
pital; Vice-president, Elwood E. Downs, M.D., 
Jeans Hospital, Fox Chase; Secretary, Barton H. 
Young, M.D., Temple University Hospital; Treas- 
urer, R. Manges Smith, M.D., Jefferson Hospital. 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S. 
2nd St., 8:15 p.m. 





The Pittsburgh Roentgen Society.—President, William 
B. Ray, M.D., 320 E. North Avenue, N. S. Pitts- 
burgh; Secretary, Harold W. Jacox, M.D., 4800 
Friendship Ave. Meetings held second Wednesday 
of each month at 4:30 p.m., from October to June 
at various hospitals designated by program commit- 
tee. 


RHODE ISLAND 


See New England Roentgen Ray Society. 


SOUTH CAROLINA 


South Carolina X-ray Society.—President, Percy D. 
Hay, Jr., M.D., McLeod Infirmary, Florence; Secre- 
tary-Treasurer, Hillyer Rudisill, Jr., M.D., Roper Hos- 
pital, Charleston. Meetings in Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association. 
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SOUTH DAKOTA 
Meets with Minnesota Radiological Society, 


TENNESSEE 
Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center, 





Tennessee State Radiological Soctety.—President, §, 
S. Marchbanks, M.D., 508 Medical Arts Bldg., 
Chattanooga; Vice-president, Steve W. Coley, M.D., 
Methodist Hospital, Memphis; Secretary-Treasurer, 
Franklin B. Bogart, M.D., 311 Medical Arts Bldg., 
Chattanooga. Meeting annually with State Medical 
Society in April. 


TEXAS 

Texas Radiological Soctety.—President, Jerome H, 
Smith, M.D., San Antonio; President-elect, C. F, 
Crain, M.D., Corpus Christi; First Vice-president, 
M. H. Glover, M.D., Wichita Falls; Second Vice- 
president, G. D. Carlson, M.D., Dallas; Secretary- 
Treasurer, Henry C. Harrell, M.D., 517 Pine St., 
Texarkana. Meets annually. Temple is place of 
next meeting 


VERMONT 
See New England Roentgen Ray Society. 


VIRGINIA 
Radiological Society of Virginia.—President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottesville. 


WASHINGTON 
Washington State Radiological Society.—President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Secre- 
tary, T. T. Dawson, M.D., Fourth and Pike Bldg., 
Seattle. Meetings fourth Monday of each month at 
College Club. 


WISCONSIN 
Milwaukee Roentgen Ray Society.—President, H. W. 
Hefke, M.D.; Vice-president, Frederick C. Christ- 
ensen, M.D.; Secretary-Treasurer, Irving I. Cowan, 
M.D., Mount Sinai Hospital, Milwaukee. Meets 
monthly on first Friday at the University Club. 





Radiological Section of the Wisconsin State Medical 
Society.—Secretary, Russel F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 





University of Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 
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EDITORIAL 


LEON J. MENVILLE, M.D., Editor 


HOWARD P. DOUB, M.D., Associate Editor 





THE LYMPHATICS 


It would seem that more attention should be 
given to the study of the lymphatic system 
since it is so closely associated with the cancer 
problem. The importance of this knowledge 
is especially valuable to the radiologists who 
are constantly treating malignancies. They 
should be thoroughly acquainted with the 
lymphatic distribution between the organ or 
organs affected and the first lymph station, 
since they must apply their therapy over these 
areas if they hope to stop the spread of cancer 
cells. In other words, the lymphatic route 
which disseminates cancer cells is to be con- 
sidered of great importance. 

This system plays an important part in the 
domain of physiology and particularly in that 
of pathology. Among the many functions 
attributable to the lymphatics are those of nu- 
trition, of defense of the organisms against 
toxic elements, infectious diseases, and neo- 
plastic elements. 

Our present knowledge of the primary de- 
velopment of the mode of growth of the lym- 
phatic system dates back to 1902, when Flor- 
ence Sabin first clearly showed its mode of 
origin and growth. 

There are some who believe that cancer 
cells gain entrance and spread through the 
lymphatic vessels to the lymph nodes in a man- 
ner similar to any other foreign material such 
as carbon, thorium dioxide, etc. It may, 
therefore, be of some interest to present cer- 
tain experimental works done in this regard. 
As far back as 1875, Loughans injected cer- 
tain lymphatics in breast cancer to ascertain 
the lymphatic spread, and concluded that the 
perivascular lymphatics may in certain cases 
be filled with cancer cells. Outstanding among 
a large number of investigators studying the 
route of absorption of particulate matters by 
the lymphatic system is the work of Herring 
and MacNaughton (1). By injecting insol- 
uble materials, such as carbon and carmine, 


into the subcutaneous tissues of the legs of 
animals and recovering the substance in the 
lymph nodes, these two workers have been 
able to prove that the lymphatic system ab- 
sorbs these substances. They concluded that 
many of these solid particles are taken up in 
the cytoplasm cells, which pass through the 
walls of the lymphatics by diapedesis into 
the lymphatic system. Their contention is: 
The phagocytic cells are arrested in the first 
lymph gland on the lymph stream, and the 
cells carrying solid particles pass from the 
lymph sinuses of the gland into the lymph 
tissue of the cortex and medulla of the gland, 
and eventually discharge their burden among 
the lymphocytes in these situations. Solid 
particles and even red corpuscles, arriving at 
the gland in the lymph stream in a free state, 
are dealt with by the endothelial cells of the 
reticulum of the lymph tissues. These cells, 
analogous to the Kupffer’s cells of the liver 
sinusoids, ingest material, detach themselves, 
and carry into the lymphoid tissue of the gland 
in exactly the same way. 

This is the explanation of the mode of absorp- 
tion by the lymphatic system, when carbon, 
carmine, and thorium dioxide are used for in- 
jection, and may explain the manner in which 
cancer cells are taken up and distributed by the 
lymphatic system. 

While we know that cancer cells may travel 
through the lymphatic vessels, we have been 
uncertain regarding the actual rate of flow, 
whether the flow is a continuous or an inter- 
rupted one, and the pressure of lymph in lymph 
vessels. This question still remains one to be 
studied. While it is true that many investi- 
gators agree that the flow is continuous in all 
lymphatics, there are some who do not sub- 
scribe to this thought. There are others who 
believe that lymphatic embolism is compara- 
tively rare since such emboli are not often seen 
in microscopic sections. Others claim that 
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they are not infrequent, but the rapidity of 
their removal accounts for their not being seen 
more often. If this is definitely proven, one 
way or the other, it will give us information 
concerning the rate of travel of cancer cells 
from the original tumor to the first group of 
lymph nodes. 

Recently a new method in injecting lympha- 
tic vessels with thorium dioxide in a study of 
lymphatics in the spread of cancer was done 
by Gray (2), of the Department of Anatomy, 
University College, London. He used warm 
skin, immediately after being removed at op- 
eration, or at postmortem from different parts 
of the body heated to body temperature in a 
bath. Thorium dioxide was injected intrader- 
mally in the amount of 0.5 to 1 c.c. into the skin 
in areas in which the lymphatics were to be 
filled. In his experiments Gray used specimens 
of newgrowth obtained at operation. Among 
the specimens examined were breast carcinoma, 
cutaneous epithelioma, carcinoma of the rectum 
and thyroid, and recurrent fibrosarcoma of the 
abdominal wall. After removal of these speci- 
mens at operation, they were injected with 
thorium dioxide and radiographs were made of 
them. The specimens were then cut into thick 
and thin sections and examined microscopi- 
cally. 

Deductions from his experiments to show 
the part which lymphatics play in the spread 
of cancer are given by Gray as follows: His 
method was applied to 20 cases of operable 
cancer, using methods adequate to the problems 
associated with the lymphatic spread of cancer. 
He stated: 

“Briefly, it may be said that this and other 
work adequate for the solution of the problem 
of lymphatic spread of cancer demonstrate 
that, for operable cases of cancer, embolism 
is the only important method, and that lym- 
photropic theories of cancer are incorrect, as 
are lymphostatic theories of the origin of can- 
cer. Thecontributions which the basic medical 
sciences make to the pathological and clinical 
problems of lymphatic spread of cancer have 
been considered.” 

Experimental work has already been re- 
ported on the distribution of the lymphatics in 
living animals and humans by the injection of 
thorium dioxide, subcutaneously, intraperi- 
toneally, intracardiacly, intradermally, in- 
trapericardially, and intrapleurally without 
surgical intervention, by Menville and Ané (3). 
They were able to study the route of distri- 
bution of the lymphatic vessels of the abdomen 
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to the diaphragms, and finally to the lym. 
phatics of the chest, along with the distribution 
of other lymphatics. 

An interesting and important observation 
was made years ago and is still important and 
of practical value—that lymph flow is increased 
greatly by massage and exercise, and that the 
chances of particles and cells entering the 
lymphatic capillaries are much less if not 
massaged. It should, therefore, be appre- 
ciated that organs with carcinoma should be 
handled with care and gentleness. It is well 
known that lymphatic spread of ordinary sar- 
comatous neoplasms is comparatively rare, due 
to the normal absence of lymphatic capillaries 
in the affected organ. Therefore, the rough 
handling of ordinary sarcoma is less likely to 
produce harmful effects. 


REFERENCES 


(1) Herrinc, P. T., and MacNaucurton, F. G:: 
Lymphatics and Lymph Glands. Lancet, 1, 1081- 
1085, June 3, 1922. 

(2) Gray, J. H.: 
sels to the Spread of Cancer. 
462, January, 1939. 

(3) MENVILLE, L. J., and ANE, J. N.: Roentgen- 
ray Study in Absorption of Thorium Dioxide from the 
Peritoneal Cavity of the Albino Rat. Proc. Soc. 
Exper. Biol. and Med., 30, 28-30, October, 1932. 

(4) Ipem: Roentgenographic Visualization of 
Lymph Nodes and Vessels in the Human and in Labo- 
ratory Animals by Injection of Thorium Dioxide. 
Proc. Soc. Exper. Biol. and Med., 30, 979-981, April, 
1933. 

(5) AnE, J. N., and MENVILLE, L. J.: Roentgeno- 
logic Visualization of Lymph Nodes and Vessels by 
Intrapericardial Injection of Thorium Dioxide. Proc. 
Soc. Exper. Biol. and Med., 30, 1185-1187, June, 1933. 

(6) MENVILLE, L. J., and ANE, J. N.: A Roent- 
genologic Study of the Absorption by the Lymphatics 
of the Thorax and Diaphragms of Thorium Dioxide 
Injected Intrapleurally into Animals. Am. Jour. 
Roentgenol. and Rad. Ther., 31, 166-172, February, 
1934. 


The Relation of Lymphatic Ves- 
British Jour. Surg., 26, 





ANNOUNCEMENTS 


THE NEXT ANNUAL MEETING 


The Twenty-fifth Annual Meeting of the 
Radiological Society of North America will be 
held at Atlanta, Georgia, in the Atlanta-Bilt- 
more Hotel, on December 11, 12, 13, 14, and 
15, 1939. 


THE FACULTY OF RADIOLOGISTS 


The British Association of Radiologists and 
the Society of Radiotherapists of Great Britain 
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and Ireland have decided to amalgamate under 
the title of “The Faculty of Radiologists.” 
The work of the Faculty will be carried on at 
the old office of the British Association of 
Radiologists at 32, Welbeck Street, London, 


W.1. 


AMERICAN ASSOCIATION OF INDUS- 
TRIAL PHYSICIANS AND SURGEONS 


The twenty-fourth annual meeting of the 
American Association of Industrial Physicians 
and Surgeons with the American Conference 
on Occupational Diseases and Industrial Hy- 
giene will be held at the Hotel Statler, Cleve- 
Jand, Ohio, June 5, 6, 7, and 8, 1939. A pro- 
gram of timely interest and importance will 
be presented by speakers of outstanding ex- 
perience in all of the medical and engineering 
problems involved in industrial health. 

A cordial invitation is extended to all whose 
interests bring them in contact with these 
problems. 

Information regarding hotel accommoda- 
tions, etc., may be obtained from A. G. Park, 
Convention Manager, 540 North Michigan 
Avenue, Chicago. 


IN MEMORIAM 


DR. ANTOINE BECLERE 


We have been advised of the sad news of 
the death of Dr. Antoine Béclére, of Paris, on 
February 24, 1939. So great was the estima- 
tion in which this pioneer and leader in the 
radiological world was held, that there is ex- 
perienced a deep sense of loss at the news of 
his passing. He was in his eighty-third year, 
so that the span of his life had embraced much 
development in the field of medicine, as well as 
the entire history of diagnostic and thera- 
peutic radiology. 

An extended memorial sketch and portrait 
of Dr. Antoine Béclére is being prepared for a 
forthcoming issue of RADIOLOGY. 


CLYDE C. PHILLIPS, M.D. 


Dr. Phillips met death accidentally in his 
home, while he was engaged in cleaning a gun. 
He was 47 years of age, was associated with 


Dr. Robert H. Lafferty in radiological practice, 
and enjoyed the respect of his community. 
He had from time to time contributed papers 
to this Journal. : 

He was born in Winston-Salem, N. C., in 
1891, and there he spent his boyhood and 
youth. From his early years, he planned to 
study medicine and to fulfill this plan he en- 
rolled in the North Carolina Medical College, 
from which he was graduated. He commenced 
the practice of medicine in the village of 
Farmington, N. C., as a country doctor, later 
moved to Wallburg, N. C., and, in 1918, to 
Charlotte, N. C., where he became associated 
with Dr. Robert H. Lafferty in the practice of 
radiology. He applied himself to work and 
study in this chosen field with marked success. 

He was a member of the Radiological So- 
ciety of North America, the American 
Roentgen Ray Society, the Radiological Society 
of North Carolina (which he was instrumental 
in organizing), The American Medical Asso- 
ciation, the Tri-State Medical Society, the 
North Carolina Medical Society, and the 
Mecklenburg Medical Society. 





LEOPOLD JACHES, M.D. 


‘My hopes are with the Dead: anon 

My place with them will be, 

And I with them shall travel on 

Through all Futurity; 

Yet leaving here a name, I trust, 

That will not perish in the dust.” 
Southey. 


Leopold Jaches was born in 1873, in the 
Russian Baltic Province of Courland, now 
Latvia. He came to America in 1892, having 
already graduated from “‘Gymnasium.”’ His 
early love was for the law, and he was admitted 
to the New York Bar in 1898. He had become 
an American citizen the year before. However, 
later he determined to study medicine, and 
entered the College of Physicians and Surgeons, 
Columbia University, New York, from which 
he graduated in 1903. After graduation, he 
spent some time as instructor in histology at 
Cornell University Medical School, where he 
became interested in microphotography, work- 
ing with Professor Leaming. Perhaps his love 
of careful and precise technic and his interest 
in photographic work led him into the new 
field of roentgenology and, in 1907, he went 
to Hamburg to study with Albers-Schénberg, 
who made a profound impression on him. He 
realized, there, that perfect technic was the 
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fundamental basis of correct interpretation, 
and he emphasized this principle throughout 
his life. He remained meticulous to a fault. 





The late LEOPOLD JAcHEs, M.D. 


He developed also a healthy respect for the 
potential dangers of x-ray radiation. 

On July 1, 1908, he became chief of the 
Roentgen Department of the Mount Sinai 
Hospital, New York, succeeding the late Dr. 
Walter Brickner. Concerning the department, 
Dr. Jaches once wrote as follows: ‘From 
small beginnings, this department developed 
during the succeeding years into a large 
diagnostic and therapeutic institute through 
the aid of the Board of Trustees, and the par- 
ticular personal interest of the late Mr. 
Jacob Emsheimer, and the more recently 
deceased Mr. Ernest Rosenfeld. In _ this 
connection, I must not fail to mention the 
sympathetic co-operation of Dr. Joseph Turner, 
Director of the Mount Sinai Hospital.”’ 

Early in 1917, Dr. Jaches was made a 
Captain in the Medical Corps of the U. S. 
Army, and in July, 1917, was ordered for 
service at the New York School of Military 
Roentgenology, where he subsequently became 
an instructor. The material used for the 
course of instruction remains collected in an 
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unpublished volume. It reveals vividly the 
personality of the one who had so much to do 
with its execution. Even at this relatively 
early day, careful attention to detail is found 
side by side with completeness. ; 

In 1918, being promoted to Major, he was 
sent to France in charge of a group of x-ray 
mechanics and technicians described as Roent- 
gen Unit No. 1. Later he became assistant to 
Col. Arthur C. Christie, M.C., who was Senior 
Consultant in Roentgenology. In 1919, when 
Dr. Christie was ordered home, Dr. Jaches 
was appointed his successor and was promoted 
to Lt. Colonel. He shared offices with one 
whom he held in high esteem, the late Lt. 
Colonel John S. Shearer, Technical Consultant 
in Roentgenology. This was a busy time. 
Hospitals were being closed, x-ray equipment 
had to be disposed of, and personnel shifted or 
returned home. By June, 1919, his job was 
completed and he was ordered home. 

From 1919, Dr. Jaches again devoted him- 
self to private practice and to the development 
of the Department of Radiology at the Mount 
Sinai Hospital. He threw himself eagerly into 
any movement which had as its object the 
betterment of radiology. In 1908, he was 
elected to membership in the American Roent- 
gen Ray Society which, in 1930, honored him 
by electing him its President. In 1923, he 
joined the Radiological Society of North 
America and, in 1933, became a Fellow of the 
American College of Radiology. In 1936, the 
American Roentgen Ray Society appointed 
him to the American Board of Radiology. 
In July, 1936, he was appointed Clinical 
Professor of Radiology at Columbia Univer- 
sity. He was a charter member of the New 
York Roentgen Society and a Fellow of the 
New York Academy of Medicine. He was a 
Consultant Roentgenologist to Montefiore and 
Norwalk Hospitals. 

The dynamics of this modest man cannot be 
expressed by the narration of events. Nor 
does the listing of his publications and honors 
give sufficient indication of his service to the 
art and science of radiology because, so often, 
he insisted on remaining in the background and 
letting the others do the writing and present- 
ing. He was one of the first radiologists in 
New York to be interested in retrograde pye- 
lography and retrograde cystography. The 
book on “Clinical Roentgenology of the Chest,” 
by Wessler and Jaches, is still a standard text 
and for many years was the only satisfactory 
textbook in English. His more recent con- 
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tributions on pulmonary suppuration, osteoly- 
tic bone tumors, and the roentgen diagnosis 
of urinary diseases are too well-known to need 
special comment. 

Internationally known, Dr. Jaches was a 
pioneer. He was welcomed to the delibera- 
tions of those who steer the course of radiology, 
often himself guiding, always self-effacing. 
His outstanding characteristic was his honesty 
and his intolerance of anything which smacked 
of dishonesty. It is said that he never spoke 
a mean word. Those who knew him realized 
that Dr. Jaches was kind, warm-hearted, and 
generous. To some, he may have appeared 
indifferent but this was but an attempt to 
disguise his inherent modesty. As a friend 
he was faithful; as a preceptor, he was in- 
spiring; as an associate, he was loved and 
respected. 

Dr. Jaches wrote, ‘‘My professional life 
has been satisfying in every way. My per- 
sonal satisfaction in the work could not have 


been greater.” 
Marcy L. Sussman, M.D. 





CHARLES D. CLEGHORN, M.D. 


Charles D. Cleghorn, M.D., 60 years old, 
prominent radiologist, died after a prolonged 
illness on March 25, 1938, in Miami, Florida. 
He was born in Madison, Wisconsin, June 24, 
1878. He received his Bachelor of Science de- 
gree at Princeton University in 1900 and the 
degree of M.D. from Columbia University, 
College of Physicians and Surgeons, New York 
City, in 1904. He became interested in radi- 
ology as early as 1912, when he took up post- 
graduate studies with Dr. Charles Eastmond, 
of Brooklyn, and the study of radium therapy 
with Dr. George Stuart Willis, Post-graduate 
Medical School, New York. 

From 1912 to 1915 Dr. Cleghorn was roent- 
genologist to the Nassau County Hospital, 
Mineola, New York, and to the Macon City 
Hospital, Macon, Georgia, from 1915 to 
1924. He removed to Miami, Florida, in that 
year and became associated with the x-ray 
Department of the Jackson Memorial Hospital, 
and consultant in roentgenology to the Victoria 
and Riverside Hospitals. 

By his personal charm, integrity, and calm 
manner Dr. Cleghorn had won the friendship 
and admiration of his colleagues. He was 
elected President of the Dade County Medical 
Society in 1929, and of the Staff of the Jackson 


Memorial Hospital in 1931. He was a charter 
member of the Florida Radiological Society, 
also a member of the Radiological Society of 





The late CHARLES D. CLEGHORN, M.D. 


North America. In 1935 he was granted a 
diploma in radiology by the American Board 
of Radiology. He made numerous contribu- 
tions to medical journals, both state and na- 
tional, on radiological subjects. 

Dr. Cleghorn is survived by his widow, 
Susan E. Cleghorn, two sons, Charles D., Jr., 
and John, and two daughters, Mrs. Fannette C. 
Lester and Lucy Ann Cleghorn. 

Those of us who were fortunate to know him 
will cherish his memory as one of our most 
treasured recollections. 


BOOKS RECEIVED 


Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender. 
Reviews will be published in the interest of our 
readers and as space permits. 

ROENTGEN DIAGNOSIS OF THE EXTREMITIES AND SPINE. 


By A. B. Fercuson, M.D., Director of Roentgen- 
ology, New York Orthopedic Hospital. Annals of 
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Roentgenology, Volume 17. A volume of 435 pages, 
with 512 illustrations. Published by Paul B. Hoe- 
ber, Inc., New York City, 1939. Price: $12.00. 


Ox, Doctor! My Feet! By Dupiey J. Morron, 
M.D., Associate Professor of Anatomy, College of 
Physicians and Surgeons, Columbia University. A 
volume of 116 pages. Published by D. Appleton- 
Century Co., New York City, 1939. Price: $1.50. 


LEUCHTSCHIRM PHOTOGRAPHIE’ RONTGENREIHENUN- 
TERSUCHUNG (Photography of the Screen Image; A 
Method of Serial Roentgen Examination). By 
Prof. Dr. RoBERT JANKER, of Bonn. No. 69 of 
Tuberkulose-Bibliothek, edited by Dr. Franz Redeker 
and Dr. Karl Diehl. A monograph of 57 pages, with 
58 illustrations. Published by Johann Ambrosius 
Barth, Leipzig, 1938. Price: 8 reichmarks. 





BOOK REVIEWS 


THE 1938 YEAR Book or RaproLtocy. Diag- 
nosis edited by Charles A. Waters, M.D., 
Associate in Roentgenology, Johns Hopkins 
University; Assistant Visiting Roentgen- 
ologist, Johns Hopkins Hospital; Associate 
Editor, Whitmer B. Firor, M.D., Assistant 
in Roentgenology, Johns Hopkins Univer- 
sity; Assistant in Roentgenology, Johns Hop- 
kins Hospital; Therapeutics edited by Ira I. 
Kaplan, B.Sc., M.D., Director, Division of 
Cancer, Department of Hospitals, City of 
New York; Clinical Professor of Surgery, 
New York University Medical College; Di- 
rector, Radiation Therapy Department, Belle- 
vue Hospital, New York City; Director, 
New York City and Brooklyn Cancer In- 
stitutes; Associate Radiologist, Lenox Hill 
Hospital, New York City. A volume of 512 
pages, with 511 illustrations. Published by 
The Year Book Publishers, Inc., Chicago, 
1938. Price: $4.50. 


The 1938 Year Book of Radiology presents 
the same excellent review of the radiologic 
literature that the medical profession has found 
in previous volumes. The difficult job of re- 
viewing a vast number of articles, of selecting 
only those most worthy of consideration, and 
of abstracting them has been handled with 
clarity and judgment. The editorial comment 
which follows selected abstracts is one of the 
most valuable features of the book. 

As in previous years, the publisher is to be 
congratulated upon the excellence of the cuts re- 
produced from the articles reviewed. The fact 
that these cuts may precede or follow the ab- 
stract by a page or more is only a minor annoy- 
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ance, and one which may be eliminated jn 
future books. 

Titles in the section on diagnosis are grouped 
as follows: osseous system; skull, sinuses, 
and mastoids; soft tissues; glandular system; 
cardiovascular system; gastro-intestinal sys- 
tem; genito-urinary system; obstetrics and 
gynecology; nervous system; technic, and 
teaching and principles of practice. In the 
section on radiotherapeutics the following sub- 
divisions are found: general considerations; 
biology; physics; radiation in general medi- 
cine, in ophthalmology, in dermatology, in 
otolaryngology, in chest conditions, in diseases 
of the breast, in gastro-intestinal conditions, 
in gynecology, in genito-urinary conditions, in 
diseases of bone; in radiation injuries. As in 
previous volumes, complete subject and author 
indices are appended, making the book one for 
ready reference. 

As the editors state, there has been no sensa- 
tional discovery nor any single work of out- 
standing importance during the past year. In- 
stead, the articles reviewed show a steady 
growth in our ability to use roentgen rays in 
diagnosis and treatment. It is noteworthy that 
many refinements in diagnostic technic have 
been reported in the past year. One no longer 
can be satisfied with simple anteroposterior and 
lateral projections. An article of more than 
passing interest and enjoyment is that on the 
“Life of Wilhelm Conrad Roentgen as Revealed 
by His Letters,” by Dr. Otto Glasser, which is 
reprinted almost in its entirety. 

This reviewer unhesitatingly recommends 
the 1938 Year Book of Radiology to anyone 
interested in the use of roentgen rays, be he 
radiologist, surgeon, internist, or general prac- 
titioner. 





ORTHOPEDIC APPLIANCES. The Principles and 
Practice of Brace Construction for the Use of 
Orthopedic Surgeons and Bracemakers. By 
Henry H. Jorpon, M.D. Foreword by 
E. G. Brackett, M.D., Editor of The Jour- 
nal of Bone and Joint Surgery. A volume of 
411 pages, with 176 illustrations. Pub- 
lished by Oxford University Press, New 
York, 1938. Price: $4.00. 


The use and manufacture of braces is a sub- 
ject of importance to all physicians interested 
in orthopedic surgery. Braces are an im- 
portant part of the equipment of any ortho- 
pedist in practice. Unfortunately much of the 
teaching of bracemaking and bracefitting is 
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handed down from bracemaker to bracemaker 
with the orthopedist having little in the way 
of actual opportunity to learn the more de- 
tailed part of the work. Textbooks afford but 
fragmentary information along this line. Num- 
erous articles from time to time describe some 
piece of apparatus but to have this available at 
all times is very difficult. For this reason this 
volume on orthopedic appliances fills a definite 
need in the English literature. It is concisely 


and clearly written, with good illustrations and 
a sufficient number of line drawings to make 
the volume a practical one. 

For any one practising orthopedic surgery 
this book can be recommended. One may dis- 
agree with some of the author’s recommenda- 
tions regarding the type of brace to be selected 
or even with the method of construction and 
fitting, but on the whole it presents the subject 
in a very concise and useful form. 
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ANIMAL EXPERIMENTATION 


An Experimental Study on the Effect of the Change 
of Environments of Animal Cells on Their Radio- 
sensitivity. Y. Kagami. Japanese Jour. Obst. and 
Gynec., 21, 284-288, July, 1938. 

Unfertilized and fertilized eggs of the sea urchin were 
irradiated with from 100 r to 500 r of x-rays. In every 
instance it was found that normal mitosis and meta- 
morphosis were inhibited and retarded, and the 
greater the dosage, the greater the retardation. The 
effect was greater in the fertilized eggs. No abnormal 
mitosis was noted. 

When sea water only was irradiated and the non- 
fertilized and fertilized eggs were placed in it for a 
certain period, their subsequent process of mitosis was 
accelerated to some extent. The pH value of the sea 
water showed a tendency to decrease slightly in direct 
proportion to the amount of irradiation. 

W. A. Warp, M.D. 


Studies on Irradiation of the Reticulo-endothelial 
Tissue with Small Doses of Roentgen Rays. Sv. A. 
Chrom. Acta Radiol., 18, 715-721, October, 1937. 

The purpose of this study was to ascertain whether 
or not local or universal x-ray irradiations with doses 
ranging from 10 r to 75 r might be able to stimulate 
the phagocytic activity of the reticulo-endothelial 
system of mice. The local organ selected was the 
liver. The results were checked by counting the 
number of bacterial colonies of a Breslau 206 strain 
in cultures from heart blood from one to ten hours 
after intravenous production of bacteremia. Neither 
the local nor the universal irradiations produced any 
appreciable change in the normally observed phago- 
cytosis. 

Ernst A. Scumipt, M.D. 


APPARATUS 


Cold Screening in Low-power Radiography. S. T. 
Li. Chinese Med. Jour., 54, 73-75, July, 1938. 

The author discusses the difficulty of obtaining pene- 
tration with low-power x-ray machines. He describes 
a means of obtaining sufficient density with the slow 
type intensifying screens which give better details than 
the fast type. The author very simply increases the 
density of his plates 50 per cent by cooling down the 
temperature of the intensifying screen. 

W. H. GIttentTInE, M.D. 


Historadiography. P. Lamarque. British Jour. 
Radiol., 11, 425-435, July, 1938. 

Special apparatus must be used for historadiography 
as the rays used are too soft to penetrate the ordinary 
glass tubes. This apparatus is briefly described. A 
section of tissue no thicker than 4 microns is placed di- 
rectly on the emulsion for radiography. Special emul- 
sions must be used as the best on the market are too 


coarse grained. The technic of mounting and making 
the radiograph is described briefly. The resulting 
radiogram is similar in appearance to a conventional 
section as seen through a microscope, but the differences 
are great enough to require some experience in proper 
interpretation. Several excellent reproductions are 
printed. This procedure opens possibilities of new 
fields of research, but more progress in the technical 
and interpretative aspects needs to be made. 
S. J. Hawtey, M.D. 


The Geiger-Miiller Counter: A Recent Instrument 
in Medicine and Medical Research. M. L. Weinstein 
and Leopold Rovner. Jour. Lab. and Clin. Med., 
24, 82-95, October, 1938. 

The Geiger-Miiller counter is a physical instrument 
for observing ionizing radiations of very low intensity. 
It has been used for detecting harmful stray radiations 
from x-ray and radium equipment, and it is the most 
practical device for finding lost radium. 

It is predicted that such an instrument may have a 
future in radiobiology and in physiology by tracing 
foodstuffs in the metabolic process, or for observing 
the transfer of chemical substances during various 
physiologic activities. 

The apparatus is extremely sensitive and will record 
the entry of a single electron or the absorption of a 
single photon (light corpuscle) within the limits of its 
sensitive chamber. 

W. A. Warp, M.D. 


The Technic of Neutron Production and the Produc- 
tion of Artificial Radio-activity. A. Bouwers. Strah- 
lentherapie, 63, 537, 1938. : 

The author briefly describes various methods of pro- 
ducing neutrons: the cyclotron of Lawrence, the elec- 
trostatic generator of Van de Graaff, and the cascade 
generator. 

Ernst A. Ponte, M.D., Ph.D. 


THE APPENDIX 


Chronic Appendicitis and X-ray Study. Heinz 
Lossen. Miinchen. med. Wchnschr., 85, 1237, 1238, 
Aug. 12, 1938. 

A brief discussion of the x-ray’ signs of chronic ap- 
pendicitis. Pericecal masses, displacement of the 
appendiceal lumen, and non-filling of the appendix may 
be present. If a barium sulphate-magnesium sulphate 
mixture is given, sometimes excessive motility of the 
bowel is noted. 

Lewis G. Jacoss, M.D. 





Lipiodol in the Treatment of Persistent Fecal Fistula 
after Appendectomy. S. N. Mendelsohn and L. H. 
Schriver. Surg., 4, 430-433, September, 1938. 

The authors point out that treatment of post- 
appendiceal fistula by operation is often hazardous, 
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while conservative treatment usually fails. Sometimes 
the patient’s condition is such that operation is danger- 
ous or the patient refuses to submit to another opera- 
tion. 

Two cases are reported in which the fistulas healed 
very promptly after the introduction of iodized oil with 
intent to examine the extent, course, and character of 
the fistulous tract. In both cases healing occurred 
within from seven to ten days. 

Joun E. WHITELEATHER, M.D. 


Calcified Fecalith in the Appendix: Report of a 
Case of Acute Suppurative Appendicitis Perforated by 
a Calcified Fecalith. Harold J. Shelley. Surg., 3, 
658-662, May, 1938. 

The author reports a case of calcified fecalith of the 
appendix, which was found to have ruptured, with 
resultant generalized peritonitis. The patient had 
been examined four months previously but the fecalith 
was overlooked. It was also present on a film made 
just before the operation. At the time of operation 
it was found protruding through the site of the rupture 
of the appendix. Twelve other reports have been 
found in the literature. 

Joun E. WHITELEATHER, M.D. 


BIOLOGIC EXPERIMENTATION 


Radiobiological Experiments with the Pupz of 
Drosophila. A. Liechti, W. Minder, and J. H. Miiller. 
Strahlentherapie, 63, 689, 1938. 

Pupz of Drosophila were exposed to ultra-violet rays, 
Grenz rays, two qualities of x-rays, and gamma rays of 
radium in order to check the results obtained in similar 
experiments on Ascaris eggs and also in an attempt to 
test, experimentally, the target theory. A quartz mer- 
cury vapor lamp served as the source of ultra-violet 
radiation. It appeared that the pupze of Drosophila 
were very sensitive to these rays since an exposure of 11 
minutes produced mortality of 50 per cent. Little can 
be said about the character of the mortality curve since 
no dose unit for light rays is available at this time. 
Grenz rays were produced at 11 kv. with an output of 
200 r/min. at 10 cm. distance. For 50 per cent mor- 
tality approximately 4,000 r of Grenz rays are required. 
The mortality curve is somewhat similar to that ob- 
tained with ultra-violet rays because it shows a steep 
rise with small doses. X-rays were produced at 80 kv. 
(no filter) and 190 kv. (1 mm. Cu). For the penetrat- 
ing radiation 2,800 + 300 r were required for a 50 per 
cent mortality, while the corresponding figure for the 
unfiltered radiation amounted to 2,500 + 200 r. Ra- 
dium applicators of 160, 180, and 200 mg. were avail- 
able and filtered through 1.0 mm. Pt. For the calcu- 
lation of the dose in r, it was assumed that 1 mg.-hr. 
corresponds to 7.5 r. The dose required for a 50 per 
cent mortality amounted to 4,250 r. This unusually 
high value can probably be explained by the influence of 
the time factor. 

An attempt of the interpretation of the results is 
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given, with numerous mathematical deductions, Aj. 
though the results of the experiments seem to speak in 
favor of the target theory, no definite stand is taken by 
the authors for or against this theory. 

Ernst A. PoHLE, M.D., Ph.D. 


BONE DISEASES (DIAGNOSIS) 


Diffuse Cystic Enlargement of the Mandible in a 
Senegalese. Castay. Jour. radiol. et d’électrol., 22, 
556, 557, November, 1938. 

This is the case of a Senegalese rifleman, 24 years of 
age, who complained of painless enlargement of both 
horizontal portions of the mandible over a period of two 
years. X-ray examination showed marked enlarge- 
ment of the mandible, with many small and large multi- 
locular clear cysts. The cortex was intact but mark- 
edly thinned and no periosteal reaction was present, 
The vertical rami of the mandible were not involved. 
The rest of the skeleton showed no similar lesions. 
Due to the fact that the Wassermann was positive, anti- 
syphilitic treatment was given for three months, but it 
produced no change in the appearance of the mandibu- 
lar lesions, suggesting that they were not syphilitic in 
origin. 

The author feels that the condition most likely repre- 
sents localized osteitis fibrosa cystica of the mandible 
but the final diagnosis must wait until biopsy is done. 

J. SaceEL, M.D. 


Course of Polycythemia. Nathan Rosenthal and 
Frank A. Bassen. Arch. Int. Med., 62, 903-917, De- 
cember, 1938. 

Polycythemia is a very chronic disease of the bone 
marrow which may be either asymptomatic or sympto- 
matic, and which may last for a number of years. The 
diagnosis has to be made in the active stages since the 
blood picture is the only criterion. The disease may 
exist in spite of a perfect feeling of well-being. During 
the symptomatic or polycythemic stage, roentgen find- 
ings may be those of an increase in the vascular mark- 
ings of the lungs. Polycythemia, after a varying 
amount of time, causes the patient to come to one of 
several clinical conditions, as a result of either leuko- 
poietic and megakaryocytic hyperactivity or of exhaus- 
tion of the erythropoietic system. The terminal stages 
of the disease may have manifestations of a leukemia, 
a thrombocythemia, an anemia, or any combination of 
these. The author gives a brief review of the literature 
and reports 13 of a series of 75 cases, illustrating the 


various stages of the disease. 
C. W. Reavis, M.D. 


Radiologic Aspects of an Almost Total Osteoperiosti- 
tis Associated with Hypertrophy of the Palpebral Tarsi, 
the Skin of the Face and Extremities: A New Syn- 
drome. J. N. Roy and Albert Jutras. Jour. radiol. 
et d’électrol., 22, 539-549, November, 1938. 

The authors report the case of a man, 57 years of age, 
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presenting cutaneous hypertrophy of the face and ex- 
tremities, keloid hypertrophy of the palpebral tarsi, 
and osseous dystrophy, predominantly hyperplastic, 
affecting a large number of bones, particularly those of 
the extremities. Exaggerated development of the head, 
wrists, and ankles was noted at the age of three years 
and facial wrinkling appeared at the age of 18. At the 
age of 20 his eyes were severely irritated by smoke, re- 
sulting in conjunctival hyperemia with itching, lacrima- 
tion, and photophobia. Six months later, thickening 
and rigidity of the eyelids appeared. At the age of 22, 
the bony hypertrophy was arrested and since then there 
has been no change in the size of his hands and head. 
Physical examination was essentially negative except 
for the systems noted above. 

X-ray examination showed a bilateral bone dys- 
trophy, predominantly hyperplastic and nearly sym- 
metrical, with the greatest change in the long bones. 
The bone diameter was considerably increased with the 
increase most marked at the distal ends. The change 
of structure involved the medulla, cortex, and _ peri- 
osteum. The medullary cavity was widened and en- 
croached on the cortex, which was thinned, dense, and 
trabeculated. The periosteum showed new bone for- 
mation which was irregular and spicular, up to 7 or 8 
mm. in thickness, and resembled osteomyelitis some- 
what. 

Virchow observed bone and skin changes which he 
called “‘leontiasis ossea,’”’ and others have seen similar 
cases, but none mentioned the tarsal lesions except in a 
superficial manner. 

In the differential diagnosis are to be considered 
Paget’s disease, von Recklinghausen’s disease, acro- 
megaly, pulmonary osteo-arthropathy of Marie, melo- 
rheostosis of Leri, and osteopetrosis of Schoenburg. 
However, all of these can be excluded by careful x-ray 
and clinical examination. 

As to etiology, the authors favor an endocrine basis, 
with special emphasis on the parathyroids, hypophysis, 
and thyroid and perhaps the genitals, although none 
showed evidence of gross pathology. As to the palpe- 
bral lesion, they assume that the long-standing conjunc- 
tivitis from smoke fumes simply favored fibrous trans- 
formation. 

No treatment seemed indicated since the condition 
was arrested. The eyes were treated symptomatically. 

Abstractor’s Note: To me, it is questionable whether 
this is a new entity and might perhaps better be classi- 
fied under one of the bone dystrophies mentioned above. 
The tarsal palpebral changes can be explained sepa- 
rately. 

J. SAGEL, M.D. 


The Frontal Hyperostosis Syndrome. Harvey M. 
Salzer. Jour. Med., 19, 507-510, December, 1938. 

This syndrome consists in a thickening of the inter- 
nal table of the cranial bones, especially the frontal, 
with mental changes, and indefinite neurologic findings. 
It is found most commonly in women. Obesity is 
found in 44 to 64 per cent of the cases and headache in 
62 per cent. 


The four different types into which the condition is 
divided are listed as: (1) nebula frontalis or frontal 
cloud; (2) hyperostosis frontalis interna; (3) hyperos- 
tosis fronto-parietalis, and (4) hyperostosis calvarize 
diffusa. According to Canavan, who found that only 
7 per cent of his group had obesity and neurologic dis- 
turbances, the mere presence of hyperostosis does not 
seem a criterion for the grouping. 

With increase in bone formation, the diploe is de- 
creased and the cranial contents are encroached upon. 
The degree of hyperostosis is related to the intensity of 
symptoms and both are progressive. The cause and 
mechanism of the condition are unknown. 

Diagnosis is made from x-ray examination and by the 
exclusion of other conditions. Parathyroid hormone 
may be tried therapeutically, as may also glycine. 

Four case histories are presented and discussed. 

Joun McAneny, M.D. 


CALCIFICATION 


Calcification of the Bursa of the Coracoclavicular 
Ligament. H. J. McCurrich. British Jour. Surg., 
26, 329-332, October, 1938. 

This is an unusual case of calcification located in a 
more mesial position than the fairly common calcifica- 
tion in the tendon of the supraspinatus muscle. In the 
case reported there was a history of trauma to the left 
shoulder, followed three months later by the appearance 
of a globular hard mass below the outer third of the 
clavicle. At operation, the calcified mass was found 
to be attached loosely to the coracoid process and it 
was shelled out without difficulty. The roentgeno- 
graph showed a large calcified deposit lying between the 
clavicle and the coracoid process which was diagnosed 
as a subacromial bursal calcification. Anatomists 
mention a bursa between the conoid and trapezoid 
ligaments, referred to as a bursa of the coracoclavicular 
ligament, and the author, therefore, believes this to be 
a rare case of calcification of this bursa. 

Max Cuiiman, M.D. 


CANCER (THERAPY) 


Results of Roentgen and Radium Therapy in Car- 
cinoma of the Larynx and Hypopharynx. R. Miller. 
Strahlentherapie, 63, 483, 1938. 

The author presents a statistical analysis of the cases 
of carcinoma of the vocal cords seen in the Tumor Clinic 
of the University of Berlin since 1929, and of the cases 
of carcinoma of the larynx and hypopharynx treated 
since June, 1933. In cases with vocal cord involvement 
he used a 6 mg. radium plaque filtered through 1 mm. 
Au which remains 8 times 24 hours in the larynx. The 
normal tissue is protected by 1 mm. of lead. More re- 
cently this has been changed to a radium applicator of 
9.3 mg. which is applied 7 times 24 hours for a total dose 
of 1,564 mg.-hr. Implantation of radium needles or 
seeds is not advocated. From 1929 to 1936, 103 cases 
were treated in this manner. After three years 73.9 per 
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cent were well and 58.2 per cent were well after five 
years. 

In carcinoma of the larynx and hypopharynx roent- 
gen therapy applied with simple fractionation was used 
(180 kv., 3-4 ma., 0.5-1.0 mm. Cu, 30-60 cm. F.S.D., 
4 X 5-10 X 15 cm. fields). The daily dose per field 
varied from 120 to 400 r and the total treatment period 
from 14 days to 17 weeks. The radiation was applied 
at rates varying from 5 to37 r/min. Consequently the 
total doses given varied considerably: from 4,200 to 
16,800 r on the surface. Since 1937 the following tech- 
nic has been used: 180 kv., 10 ma., 40 cm. F.S.D., 0.5 
mm. Cu, 250 r per field, with a total dose of 4,000 r on 
each side of the neck. Each sitting takes 4 min. and 
the total dose effective in the tumor is 4,075 r. Of 61 
cases observed for five years, 53.8 per cent remained 
free from symptoms or recurrence. The author con- 
cludes that these results are at least as good as those ob- 
tained by surgery. 

Ernst A. Ponte, M.D., Ph.D. 


CONTRAST MEDIA 


The Limitations and Dangers of Mammography by 
Contrast Media. Samuel A. Romano and Elizabeth 
M. McFetridge. Jour. Am. Med. Assn., 110, 1905- 
1910, June 4, 1938. 

Mammography is the radiographic demonstration of 
tumors of the breast after injection of the ducts with 
some opaque medium. Stabilized colloidal thorium di- 
oxide (thorium dioxide sol, thorotrast) was the medium 
of choice. Primarily to establish the practical value 
of mammography in the diagnosis of borderline cases 
in which the diagnosis was often difficult and the results 
of diagnosis momentous, the authors undertook its use 
in a series of patients. Their material consisted of 25 
clinical cases in which 85 roentgenograms were made. 
Their experience did not impress them as of value in 
these borderline cases, the variety in which some diag- 
nostic aid would be most welcome. In none of their 
group of cases did the use of this method add anything 
of great value to their knowledge. Furthermore, pos- 
sible misinterpretation of the radiographic studies 
might have given rise to serious consequences had they 
been relied on alone. 

CHARLES G. SUTHERLAND, M.D. 


Studies in the Evaluation of Mammography. Ralph 
A. Reis and Sidney D. Mesirow. Jour. Am. Med. 
Assn., 110, 1900-1905, June 4, 1938. 

Colloidal thorium dioxide, lipoiodine, hippuran, dio- 
drast, bismuth oxychloride, 15 per cent sodium iodide, 
and air have been used: colloidal thorium dioxide was 
found the least irritating and most suitable because of 
its fluidity, which permitted the filling of the smallest 
lacteal ducts and acini, while of sufficient density to cast 
satisfactory shadows. 

The combined appeal of safety, simplicity, and ac- 
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curacy of diagnosis led to investigations in a series of 
patients. Colloidal thorium dioxide may remain in the 
breast for as long as five months after injection (as 
much asa year, infact). It is the source of considerable 
physical and mental ‘liscomfort to the patient. Histo. 
logic studies show the progressive development of a 
granulomatous change in response to the presence of 
the radio-active material, with a varying degree of tissue 
necrosis. 

Mammography by :neans of colloidal thorium dioxide 
would seem to be fraught with potential danger and, 
therefore, an unsafe procedure. 

CHARLES G. SUTHERLAND, M.D, 


Acute Iodism Following Intravenous Pyelography. 
Lamarque, Guibal, and Bétouliéres. Bull. et mém. 
Soc. de Radiol. Méd. de France, 26, 78-80, January, 
1938. 

The authors report a case of acute reaction following 
intravenous administration of 10 c.c. of 35 per cent per- 
abrodil, characterized by congestion of the face and 
conjunctiva, cough and dyspnea followed by urticaria, 
vomiting, hyperperistalsis, weakening of the cardiac ac- 
tion, and cyanosis. This type of reaction is rare follow- 
ing injection of substances containing iodine and is 
probably an expression of hypersensitivity. 

S. R. Beatty, M.D. 


DOSAGE 


Dosimetric and Radiobiologic Experiments with Fast 
Neutrons.—I. K. G. Zimmer. Strahlentherapie, 63, 
517, 1938. 

The investigations of the author seem to indicate that 
small ionization chambers, the walls of which are made 
of substances containing hydrogen, are suitable for 
measuring fast neutrons. A comparison between the 
results obtained by the ionization method with those 
obtained by means of the Ag-indicator showed an agree- 
ment within 20 per cent. By using a 1—2.0 (15 Aerion) 
condenser chamber, the author found that an ionization 
current of 1 E.S.U. for 3.9 million volt neutrons cor- 
responds to an ionization in tissue of approximately 
1.8 r. 

Ernst A. Ponte, M.D., Ph.D. 


Dosimetric and Radiobiologic Experiments with 
Fast Neutrons.—II. K. G. Zimmer and N. W. Timo- 
féeff-Ressovsky. Strahlentherapie, 63, 528, 1938. 

The authors studied the effect of fast neutrons on 
mutations produced in the fruitfly. There was a definite 
increase in the rate following exposure to fast neutrons 
which was directly proportional to the dose. The 
effect per dose unit or per pair of ions produced in 
tissue was less than that of roentgen or gamma rays. 
The experimental results were in good agreement with 
those calculated, according to the target theory. 

Ernst A. Ponte, M.D., Ph.D. 
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EPILEPSY 


Experience with Roentgen Therapy in Epilepsy. M. 
Sgalitzer. Strahlentherapie, 62, 667, 1938. 

During the last 11 years the author has treated 78 cases 
of epilepsy by roentgen rays. Nineteen of these pa- 
tients were considerably improved, 33 improved, and 26 
did not respond. The author recommends the use of 
4-5 large fields of entry of about 7 X 11cm. at from 170 
to 180 kv., 0.5 mm. Zn + 1 mm. Al at 30 cm. F.S.D.; 
50 r per field. One area is given per day and if the treat- 
ment is tolerated well he repeats this same series twice, 
applying 100 r per field. He divided his cases into eight 
groups: those on a traumatic basis; those due to de- 
generative process on a hereditary basis; those in con- 
junction with hydrocephalus; those due to tumors; 
those due to inflammatory processes; those due to 
dysfunction of endocrine glands; those due to toxic 
agents, and finally, the true Jacksonian forms. He 
found that patients who had hydrocephalus; in other 
words, a disturbance of the water metabolism in the 
brain, responded best. Strict individualization of the 
treatment is essential. 

Ernst A. PouLe, M.D., Ph.D. 


Cranial and Spinal Lesions in an Epileptic: Difficul- 
ties of Interpretation. R. Raynaud, A. Huguenin, 
and H. Tillier. Bull. et. mém. Soc. de Radiol. Méd. de 
France, 26, 175-177, March, 1938. 

In the case of an epileptic 65 years of age, evidences 
of cranial fracture, localized cranial osteoporosis, and 
localized wedging and arthritis of the spine were found. 
The authors discuss the possible relationship of these 
lesions to the epilepsy. 

S. R. Beatty, M.D. 


Roentgen Therapy of Epilepsy. W. von. Weiser. 
Strahlentherapie, 62, 649, 1938. 

The author reviews the literature regarding roentgen 
therapy of epilepsy. He presents a summary in a table 
covering 185 cases reported by 12 different investi- 
gators. Of this number 33 per cent were cured, 39 
per cent improved, and 28 per cent were not benefited 
by the treatment. He uses five fields over the skull 
6 X 8 cm., 180 kv., 0.5 mm. zine and 50 em. F.S.D. 
As an initial dose he applies 15 r on the skin. In an- 
other table he analyzes the relation between total dose 
applied and response of the patient. The doses vary 
from 15 to 4,500 r and the author points out that oc- 
casionally the single dose of 15 r might suffice while 
other patients require prolonged treatment. The eti- 
ology of the disease apparently did not influence ma- 
terially the percentage of good results; the analysis 
includes cases due to trauma, true Jacksonian epilepsy, 
and epilepsy on an inflammatory basis. In conclusion 
the author states that roentgen therapy of epilepsy 
must be considered a recognized method of treat- 
ment, 


Ernst A. Pouie, M.D., Ph.D. 


THE FOOT 


Fractures of the Os Calcis. Duncan C. McKeever. 
Jour. Missouri Med. Assn., 36, 7-9, January, 1939. 

Fracture of the os calcis should always be suspected 
in the presence of any foot disability resulting from a 
fall, even from a relatively insignificant height, in which 
the patient lands on the feet. Roentgen examination 
should always be done in such cases. The lateral view 
may show little if any visible displacement. The most 
information is obtained from the anteroposterior film, 
made by directing the rays from above and distal to the 
os calcis at an angle of approximately 45 degrees from 
the vertical. This view should be taken of both feet for 
comparison. Reduction should be carried out at once, 
if possible. The normal angle of relation of the os cal- 
cis to the body of the foot must be restored. This is the 
so-called ‘‘tuber angle’’ and is about 140 degrees. Also, 
the widening, or mushrooming, of the bone which is re- 
sponsible for such a great part of the disability must be 
corrected. 

The author describes his method of reduction, which 
consists of manipulation under anesthesia and the use 
of skeletal traction by means of a hook which is inserted 
into the heel anterior to the Achilles’ tendon. Widen- 
ing is corrected by means of a clamp. 

LESTER W. Paut, M.D. 


Variations in the X-ray Appearance of the Normal 
First Metatarso-phalangeal Joint Due to Changes in 
the Direction of the Central Ray. Bengt S. Holm- 
gren. Acta Radiol., 19, 67-72, March, 1988. 

Emphasizing that anatomic and radiologic de- 
scriptions of the first metatarsal are often incorrect 
or incomplete the author demonstrates that slight 
changes in the adjustment and position of the tube 
produce marked variations in the roentgen picture of 
the metatarsal capitulum. 

Ernst A. Scumipt, M.D. 


GALL BLADDER 
(NORMAL AND PATHOLOGIC) 


Error of Technic in the Adminstration of Tétraiodide 
with Intolerance and Prolonged Visibility of the Gall 
Bladder. Nemours-Auguste. Bull. et mém. Soc. 
Radiol. Méd. de France, 26, 14, 15, January, 1938. 

Through errorapatient ingested 7 grains of tétraiodide 
in 12 hours. Nausea, vomiting, diarrhea, and syncope 
followed. Adrenalin, camphor and sugar were ad- 
ministered. Roentgenographs two days following 
showed no emptying of the gall bladder despite re- 
peated evacuation meals. 

S. R. Beatty, M.D. 


Calcium Carbonate Deposits in the Human Gall 
Bladder. A. T. Cameron, F. D. White, and Sara 
Meltzer. Canadian Med. Assn. Jour., 39, 441-446, 
November, 1938. 
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The authors believe that the metabolic abberration 
leading to calcium carbonate deposition in the gall 
bladder must be different from that leading to the 
deposition of a calcium soap. They advocate the 
chemical examination of all gall-bladder stones, and 
stress the need of further clinical and experimental 
studies to elucidate the mechanism of calcium car- 
bonate deposit. Two of their own cases and a classi- 
fication of cases reported by others are presented. 

M. ConneELLy, M.D. 


The Danger of Intravenous Cholecystography. W. 
Lutz and H. Seyfried. Miinchen. med. Wchnschr., 85, 
1019, 1020, July 8, 1938. 

This is a case report of a 68-year-old man who en- 
tered the hospital for decompensated heart disease. 
After improvement under strophanthin, he was given 
intravenously drugs for cholecystography; he had acute 
heart pain and died 14 minutes later. From clinical 
and autopsy findings the authors conclude the drug in- 
duced coronary spasm. They warn against disregard- 
ing the contra-indications for cholecystography. 

Lewis G. Jacoss, M.D. 


GAS GANGRENE 


The Treatment of Gas Gangrene Infections. J. J. 
Faust. Texas St. Jour. Med., 34, 404-408, October, 
1938. 

Seven cases of gas grangrene are reported and the 
subject of treatment discussed. Early operation is 
discouraged. Gas gangrene serum and tetanus anti- 
toxin are useful, but it is x-ray therapy that has im- 
proved results. 

X-ray treatments should be started early and given 
frequently—two or three treatments daily for three or 
four days. An area larger than that of apparent in- 
volvement is treated, 45 r being administered at one 
treatment. The presence of an associated colon 
bacillus infection makes the case much more difficult 
to treat successfully. 

Joun M. Mixes, M.D. 


Radiological Aspect of Early and Advanced Gas Gan- 
grene. Adamo Grilli. Radiol. Med., 25, 843-850, 
September, 1938. 

Several very important points are brought out by the 
author, the outstanding one the value of roentgenologi- 
cal examination in determining an early diagnosis of 
gas gangrene. The gas shows in the radiograph as a 
light, rounded shadow, or several such confluent shad- 
ows, at the site of the wound, or even at some distance 
from it. The author concedes the eventuality of air or 
oxygen, when peroxide is used to treat the wound, find- 
ing its way into the soft tissues in compound fractures, 
and the possibility of its being mistaken for early gas 
gangrene. However, he observes that if a second film 
is made six hours later, in cases of gangrene, the accu- 
mulation of gas increases, while air or oxygen would be 
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absorbed. Therefore, in the latter case the size of the 
translucent bubbles decreases or they may disappear, 

As time passes and the infection advances, gas will be 
seen infiltrating the space between the muscular fas- 
ciculi, the subcutaneous tissue, or extending along the 
vessel or nerve sheaths. X-ray films are of particular 
importance in demonstrating this route of spread, 
which will have a very important bearing on deciding 
the site of amputation. 

The simplicity of the technic, the rapidity with which 
it is accomplished, and the accuracy in diagnosing the 
condition, make this a highly commendable proceeding. 

ANTONIO Mayorat, M.D, 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 


Radiology of the Gastro-intestinal 
Value of Co-operation. S. J. Boland. 
Med. Sei., 154, 670-673, October, 1938. 

In speaking of co-operation Boland has reference 
chiefly to the proper preparation of the case in regard 
to history, physical examination, and pertinent labora- 
tory studies, so that the radiologist may be properly 
directed in his investigation. It is insisted that the 
radiologist is a physician and not a mere technician. 

The proper preparation of the patient for a barium 
enema, barium meal, and gall-bladder study is outlined 
and discussed. The article presents nothing new in 
radiology but it is instructive to the general prac- 
titioner for whom it was probably intended. 

J. B. McAneny, M.D. 


Tract: The 
Irish Jour. 


Multiple Diverticula of the Digestive Tract. G. 
Ronneaux and Witasse. Bull. et mém. Soc. de Radiol. 
méd. de France, 26, 207-209, April, 1938. 

A case which illustrates the probability of not visual- 
izing diverticula of the upper gastro-intestinal tract on 
fluoroscopic examination in the upright position only, 
is presented. This case also demonstrates that diverti- 
culosis of the duodenum is frequently an indication of a 
general diverticulosis of the entire intestinal tract which 
can be demonstrated by the proper technic of examina: 
tion. 

S. R. Beatty, M.D. 


Diverticulum of the Duodeno-jejunal Angle. G. Du- 
mont. Jour. de radiol. et d’électrol., 22, 552-555, No- 
vember, 1938. 

This is a case report of a man, 67 years old who had 
had gastro-intestinal trouble for 28 years. The past 
history otherwise was essentially negative. Ten days 
before admission to the hospital he developed an acute 
attack of pain in the left hypochondrium, followed by 
two large black stools within an hour. 

X-ray examination showed a normal stomach and 
duodenal bulb. In the region of the lower pole of the 
stomach, along the greater curvature, there was definite 
tenderness on deep palpation over a shadow which at 
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first was thought to be an ulcer niche. However, on 
further examination, this shadow was identified as a di- 
verticulum of the duodeno-jejunal angle which was well 
shown in several films made in the upright and recum- 
bent positions. Examination at 24 hours showed re- 
tention of a little barium in the diverticulum. 

Differential diagnosis includes ulcer niche, ulceration 
within a carcinoma, and a cicatrix. Ulcer beyond the 
inferior angle of the duodenum is rare, whereas congeni- 
tal diverticula predominate here. Also, a true diverti- 
culum has more regular rounded contours than an ulcer 
niche. The stagnation of barium within a diverticulum 
is a very important point which has been emphasized 
by Forssell. The stagnation of food within a diverti- 
culum predisposes to inflammation, ulceration, and 
malignant degeneration. 

Medical treatment consists in the administration of 
bismuth, kaolin, and atropine. Surgical treatment is 
the only cure but is not without danger and should be 
reserved for those cases which have a great deal of pain. 

J. SAGEL, M.D. 


GENITO-URINARY TRACT 
(DIAGNOSIS) 


The Late Effects of Acute Pyelitis in Girls. Law- 
rence R. Wharton, Laman A. Gray, and Harriet G. 
Guild. Jour. Am. Med. Assn., 109, 1597-1602, Nov. 
13, 1937. 

A study was made of the late effects of uncomplicated 
urinary infection in fairly normal and healthy children. 

In the authors’ series the after-effects of pyelitis ap- 
peared to be more grave than they had anticipated. 
Only one of 30 was really incapacitated from usual 
activity; all but two were in average, good, or excel- 
lent health. The persisting lesions were slight but 
definite. 

They advised that after symptomatic recovery is 
complete and after a child has been well for several 
months (long enough to throw off the infection com- 
pletely, if possible), a follow-up study should be made 
and, if a residual lesion is found, it should receive 
appropriate treatment. 

CHARLES G. SUTHERLAND, M.D. 


Non-obstructive Dilatations of Upper Urinary Tract 
in Children. Alexander B. Hepler. Jour. Am. Med. 
Assn., 109, 1602-1606, Nov. 13, 1937. 

From the etiologic standpoint, dilatations of the 
upper part of the urinary tract in children may be 
divided into three groups: (1) those due to mechanical 
obstruction, most frequently congenital fibrosis, muscu- 
lar hypertrophy, or exaggerated constriction at the 
points of normal anatomic narrowing, the ureteropelvic 
and the ureterovesical junctions, and the vesical outlet ; 
(2) those that are a sequence of neurologic lesions either 
central or peripheral involving the bladder, such as 
poliomyelitis, cerebrospinal syphilis, spina bifida, toxic 
neuritis or the less definite dysfunctions classified as 
idiopathic: (3) those in which no obvious cause either 
mechanical or dynamic can be demonstrated. 


Two types of functional imbalance at the uretero- 
vesical junction are recognized: (1) increased tonicity, 
or spasm, and (2) absence of the usual active relaxation 
synchronous with the termination of ureteral peristal- 
sis, or achalasia. 

The resistance to ureteral emptying caused by these 
dysfunctions sets in motion the same physical and dy- 
namic factors which produce dilatation in the mechani- 
cal obstructions. Compensation is more apt to occur 
in the functional imbalances than in the mechanical 
obstructions, because resistance to ureteral emptying is 
apt to be less unyielding; hence the observation of 
ureterectasis out of proportion to the pelvic dilatation 
and the absence of elongation and tortuosity. 

In some cases, congenital idiopathic dilatation con- 
sidered as a primary embryologic developmental defect 
may in fact be secondary to a segmental imbalance or 
abnormal activity of the sphincter. 

The association of megalocolon and megalo-ureter in 
one child is of interest in view of the contention that the 
mechanism of their pathogenesis is similar. 

CHARLES G. SUTHERLAND, M.D, 


Two Cases of Cystic Dilatation of the Lower Thirds 
of the Left Ureters. Eugen Herskowits. Réontgen- 
praxis, 10, 671-674, October, 1938. 

Ureteral cysts close to the bladder, the so-called 
ureteroceles, have been noted by pyelography, accord- 
ing to v. Lichtenberg, in about four out of every 1,000 
cases. 

In two cases described by the author there was a 
typical dilatation of the left lower ureter without evi- 
dence of strictures. These ureteroceles are thought to 
be caused by a congenital weakness of the connective 
tissue and musculature of the ureter. If they exist 
for a long enough time they may lead to a hydro- 
nephrosis due to stasis. 

Hans W. Herke, M.D. 


GYNECOLOGY AND OBSTETRICS 


Metrorrhagia Cured by Radiotherapy: Subsequent 
Pregnancy. Dano and Lainé. Bull. et mém. Soc. de 
Radiol. méd. de France, 26, 231, 232, April, 1938. 

A corpulent woman who had been treated by roentgen 
therapy to the pelvis for persistent metrorrhagia be- 
came pregnant two years after treatment and was de- 
livered (forceps) of a normal infant. A total of 5,500 r 
had been given to four pelvic fields over a period of 
three months before temporary amenorrhea had been 
established. 

S. R. Beatty, M.D. 


A Case of Hemorrhagic Metritis Cured by Roentgen 
Irradiation of the Hypophysis. J. Moro and Monmi- 
gnaut. Bull. et mém. Soc. Radiol. Méd de France, 
26, 9, 10, January, 1938. 

A young woman 18 years of age who for two years 
had had menstrual irregularity and menorrhagia, not 
responding to other treatment, was treated by irradia- 
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tion to the hypophysis. Each temporo-parietal field 
was given one treatment of 150 r a week for six weeks. 
(Spark gap 25 cm., 2.5 ma., 30 cm. F.S.D., 0.6 mm. 
Cu + 1 mm. AI filter.) 

Profuse bleeding in the fourth week responded to 
200 r to the spleen. The menstrual periods have been 
normal in interval, duration, and amount for over 
a year. 

S. R. Beatty, M.D. 


Practical Employment of Radiographic Diagnosis in 
Obstetrics. P. Brault and A. Tizon. Bull. et mém. 
Soc. de Radiol. méd. de France, 26, 240-253, April, 
1938. 

The diagnosis of pregnancy before four and a half 
months is very seldom made roentgenographically 
and later only occasionally is roentgenographic con- 
firmation necessary. Roentgen pelvimetry is seldom 
employed, as the clinical measurements and trial of 
labor are preferred by most obstetricians. 

In many cases, it is well, however, to determine the 
size and shape of the pelvis and the size, presentation, 
and position of the fetus so that the patient can be 
hospitalized if any abnormality is present. 

Without roentgenographs, the diagnosis of exact type 
of abnormality of the pelvis, the presence of multiple 
fetuses, hydramnios, fetal abnormalities, and abnormal 
presentations and positions is often impossible, espe- 
cially in very fat women or in primipare. Such informa- 
tion is often indispensable to the proper conduct of 
delivery. 

S. R. Beatty, M.D. 


HEART AND VASCULAR SYSTEM 


The Action of Digitalis on the Isolated Heart. L. 
N. Katz, M. Mendlowitz, and H. A. Kaplan with the 
Assistance of K. Jochim and E. Lindner. Am. Heart 
Jour., 16, 149-158, August, 1938. 

The authors establish an isolated heart circuit and 
introduce into this circuit first, digifoline, digoxin, and 
then ouabain in doses of from one-half to one cat unit. 
Unfortunately, these studies in any instance have not 
been for longer than 79 minutes. In the preparation, 
which showed no heart failure, there was no significant 
change in heart size, flow, work, oxygen consumption, 
or mechanical efficiency until the toxic effects on con- 
duction began to appear. When the work of the heart 
was kept constant, digitalis produced no change in the 
oxygen consumption or efficiency. As in the one control 
experiment without the administration of digitalis, 
these factors both remained constant in spite of pro- 
gressive increase in heart size and venous pressure. 
The ratio, work over oxygen consumption, 7.e., the me- 
chanical efficiency, as in heart failure without digitalis, 
remained unchanged in failure with digitalis. 

It is apparent that in this preparation digitalis did 
not have any significant effect on the contractility of 
the heart muscle, whether the heart was in failure or 
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not. Its only direct effect appeared to be on the con- 
duction system and the ectopic pacemakers of the 
heart. 

The authors by this bit of work have raised a definite 
objection to our modern views of digitalis therapy, 
Certainly the question should be further investigated 
before we blindly accept the fact that digitalis has some 
definite action on the heart other than through its pace- 
maker. 

W. H. GILtenting, M.D, 





Systolic Expansion of the Heart’s Ventricles. Al- 
berto C. Morelli, Rev. Argent. de Cardiol., 5, 97-109, 
May-June, 1938. 

Morelli believes that a span has been bridged in the 
study of the heart by the development of the kymo- 
graph. It fills the gap between the flat 6 ft. films and 
screen examinations. The “lagging” makes it impos- 
sible during the latter examinations for the human eye 
to perceive and differentiate rapid movement. 

The author studied 2,000 cardiographs. Of these, 
ten showed an altered or abnormal curve of the left 
ventricle and eight showed it of the right. Taken as 
a whole, the study revealed that one in every 111 pa- 
tients showed an abnormal systolic curve. A careful 
check, either clinically or by autopsy when this was 
possible, revealed that, of the ten patients showing al- 
terations on the left ventricular curve, in four it was 
due to small amounts of pericardial fluid; in three, to 
coronary disease; in one, to adhesive pericarditis, and 
in one, to hydatid cyst in the pericardium resting on the 
pulmonary artery. In the last one, it was due to a 
similar cyst opening into the ventricle. Of the eight 
cases showing the condition on the right side, all 
showed congenital malformations of the interventricu- 
lar wall. 

ANTONIO Mayora_, M.D. 


The Saccular Aneurysms of the Internal Carotid 
Artery in the Cavernous Sinus. Geoffrey Jefferson. 
British Jour. Surg., 26, 267-302, October, 1938. 

The author’s paper is founded on 17 cases. Alto- 
gether, 55 cases of intracranial aneurysm have come 
under his care during the past 15 years. Symptoms 
are referable to cranial nerve involvement, the most 
frequent being the trigeminus and occasionally the su- 
perior division of the oculomotor nerve. 

X-ray evidence of the presence of an aneurysm was 
found in 10 cases. The calcified wall of the aneurysm 
is visualized only in cases of several years’ duration. 
The calcification in the infra-clinoid aneurysms is 
parasellar and usually shows up as a more or less regu- 
lar line, narrow but dense, a true picture of the cortex 
of the aneurysm. The parasellar situation eventually 
leads to a certain amount of sellar deformation. En- 
largement of the superior orbital fissure and erosion of 
the lower and outer wall of the optic canal can be dem- 
onstrated by axial views. Angiography by means of 
injection of thorotrast into the carotid artery was em- 
ployed in several cases and proved successful in estab- 
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lishing the diagnosis. Lateral films are taken with 
the patient supine and the rays directed horizontally. 
The aneurysm shows as an opaque area of varying size 


covering the sella turcica. 
Max Cuan, M.D. 


The Diagnosis of Cardiac Enlargement. W. Frey. 
Schweiz. med. Wchnschr., 68, 823-825, July 16, 1938. 

A discussion of the measurement of the size of the 
heart by roentgen examination. The author concludes 
that Groedel’s lung-heart ratio is the best measure, but 
since he has adduced no original data in support of his 
contention and has ignored all the later American work 
(especially that of Bardeen, Hodges and Eyster, Frey, 
Roesler, and Kurtz), the validity of his conclusion is 


open to question. 
Lewis G. Jacoss, M.D. 


Dissecting Aneurysm of the Aorta: Its Clinical Rec- 
ognition. Arthur J. Patek. Wis. Med. Jour., 37, 
1080-1086, December, 1938. 

Recent statistics regarding the frequency of dissect- 
ing aneurysm of the aorta range from 1 : 350 to 1 : 550 
in autopsies on adults. Up to 1934, but ten cases of 
dissecting aneurysm of the aorta were reported as hav- 
ing been recognized before death. In recent years this 
number has been considerably increased by reason of 
greater publicity given to recognized cases and more 
detailed description of their clinical course. 

Among etiologic factors atheromatous degeneration 
of the aortic walls has been found in many cases; in 
young individuals congenital anomalies such as coarc- 
tation of the aorta may be the predisposing factor. 
Mycotic infection of the intima has also accounted for 
a large number of cases. The separation of the medial 
layers may be very extensive and may extend into the 
carotid and brachial arteries or down to the common 
iliac and popliteal arteries. Healing may take place by 
absorption of the extravasated blood and fusion of the 
layers of the media. Commonly, the symptoms are 
dramatically sudden in their onset. Pain localized in 
the chest or radiating into the back, shoulders, arms, 
legs, and abdomen is agonizing in character. There 
may be loss of pulsation in an extremity, coldness, and 
numbness. Other symptoms are coma or collapse with 
nausea and vomiting, bloody fluid in the left pleural 
cavity, a persistently elevated blood pressure without 
an elevated heart rate, and in many instances a rela- 
tively normal electrocardiogram. The author reports 
two cases in detail with illustrative roentgenograms. 

LESTER W. PAuL, M.D. 


INFECTIONS 


Coccidioides Infection (Coccidioidomycosis). II.— 
The Primary Type of Infection. Ernest C. Dickson 
and Myrnie A. Gifford. Arch. Int. Med., 62, 853-871, 
November, 1938. 

The fungus coccidioides causes both primary and 


secondary manifestations of a disease which is rather 
mild in its course but which may cause death as a coc- 
cidioides granuloma. The organism goes through two 
cycles, one of which is developed in man, and the other 
in the vegetative state outside the body. This latter, 
the chlamydospore, is dust-transported and is fre- 
quently inhaled into the lungs, thereby causing symp- 
toms which may be mistaken for a severe cold or in- 
fluenza. There may be an associated bronchitis with 
productive sputum; an erythema nodosum occurs and 
then disappears in four or five days. Coccidioidin may 
be used similar to tuberculin as a diagnostic aid. The 
authors report eight cases in abstract, all of which oc- 
curred in the San Joaquin Valley region of California. 

A roentgenogram of the chest at the time of the ery- 
thema nodosum reveals opacities which simulate those 
of tuberculosis. There may be evidence of hilar gland 
enlargements, scattered shadows indicating parenchy- 
mal involvement, or even signs of pleuritic effusion. 
However, the roentgenograms are generally clear in 
from one to several months. 

C. W. Reavis, M.D. 


THE KIDNEY 


Heminephrectomy in Disease of the Double Kidney. 
Edwin Beer and William H. Mencher. Ann. Surg., 
108, 705-729, October, 1938. 

In a series of 104 cases of double kidney, 14 were sub- 
jected to heminephrectomy. The authors believe that 
double kidney occurs in from 3 to 4 per cent of all au- 
topsies. In the series of 104 cases, symptomatology 
occurred in 60 per cent and operative therapy was car- 
ried out in 25 per cent of all cases. In contradistinc- 
tion to reports in the literature, the majority of the 
pathology occurred in the lower pole. 

The anatomy and diagnosis of double kidney are dis- 
cussed. The contra-indications to heminephrectomy 
are: tuberculosis, except the presence of a solitary kid- 
ney in which there is no involvement of the other half; 
malignant tumors; non-function of the remaining por- 
tion of the kidney; single blood supply to both poles; 
technical difficulty in separating the two halves of the 
kidney; advanced disease of both halves, and com- 
munication between the two pelves. 

The operative technic is described. The 14 cases are 
outlined in full and their corresponding urograms illus- 
trated. A cystoscopic follow-up of ten of the cases 
showed a good function of the remaining portion of the 
kidney. 

The authors conclude that conservatism is indicated 
in instances of double kidney. 

Joun G. MENVILLE, M.D. 


Renal Carcinoma: A Study of Ninety-five Cases, 
with Follow-up Notes on Thirty-six. Theodore R. 
Fetter. Jour. Am. Med. Assn., 110, 190-196, Jan. 15, 
1938. 

The diagnosis of renal neoplasm resolves itself into 
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three distinct phases. A complete clinical history is 
absolutely essential, particularly if hematuria is a promi- 
nent symptom. One must emphasize the need for a 
complete physical examination. The third phase of 
the diagnosis, a complete urologic examination, includes 
cystoscopy, retrograde pyelography, intravenous urog- 
raphy, renal function studies, and urine, blood, and dye 
elimination tests. One should be careful in placing too 
much faith in the interpretation of intravenous uro- 
grams in the case of renaltumor. Better results in pre- 
operative diagnosis due to the use of the excretory (in- 
travenous) urogram occur in clinics where there is 
thorough appreciation of the shortcomings of urog- 
raphy. The retrograde pyelogram, with its precise 
and minute detail of the kidney pelvis and its calices, is 
still the best method of approaching a more correct 
diagnosis of renal tumor. The highest degree of effi- 
ciency of a retrograde pyelography can be attained by 
practising pyeloscopy. Injections should be done un- 
der fluoroscopic visualization. 

The interpretation of pyelograms requires the com- 
bined skill of the roentgenologist and the urologist. 
The diagnosis of renal tumor depends on some degree of 
deformity in the pelvis or the calices as revealed by the 
injected opaque solution. There are several types of 
deformities. First, and perhaps most characteristic, is 
the elongation of one or more calices. The next most 
common deformity is the complete obliteration of one 
or more calices, with the defect having, as a rule, a 
smooth outline at the base of the calix or at the adjacent 
pelvis. Cystic tumors are apt to produce such a de- 
formity; it may involve more than one portion of the 
pelvis and calix outline. Frequently there are small 
crescent-shaped borders of the shadow of the opaque 
fluid. These are diagnostic only when they are con- 
stant in a series of exposures. Another type of de- 
formity, the third, is a dilatation of a calix due to pres- 
sure obstruction at a proximal point. One calix may 
dilate to a large extent and perhaps all the rest of the 
pelvis and the calices, so that all of the natural shape of 
the pelvis is distorted and the opaque solution seems 
to take on a wavy appearance throughout a consider- 
able area. 

In addition to elongation in the first type, the lumen 
is narrowed. This may simulate a normal calix in a 
state of contraction. 

The differential diagnosis of extrarenal tumor is based 
entirely on palpation during the injection under fluoro- 
scopic control. This is also true in the case of a rotated 
kidney. The differential diagnosis of retroperitoneal 
masses from renal neoplasms is difficult because of the 
possibility of extension of the renal tumor in the sur- 
rounding tissues. A thorough search for metastasis 
must be undertaken; the lungs are the most frequent 
site and the osseous system a less frequent site. 

It is well to bear in mind that negative evidence of 
the excretory urograms does not necessarily mean that 
the kidneys are not the seat of any lesion. Gastro-in- 
testinal symptoms without accompanying urinary 
symptoms, but with generalized weakness, loss of 
weight, and negative results of x-ray examination of 
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the gastro-intestinal tract, should impress the attend. 
ing physician with the necessity of investigation of the 
urinary tract. 

The management of renal neoplasms has to-day re- 
solved itself into three major groupings: first, pre- 
operative and post-operative irradiation with surgical 
intervention; second, operation with subsequent irra- 
diation, and third, irradiation alone, used only when 
operation is contra-indicated. 

CHARLES G. SUTHERLAND, M.D. 





Malignant Papillary Cystadenoma in a Double Kid- 
ney. Nelse F. Ockerblad and Hjalmar E. Carlson. 
Jour. Urol., 40, 572-576, November, 1938. 

A right-sided nephrectomy was done on a white male, 
25 years of age, for a malignant papillary cystadenoma 
in a double kidney. Twelve days following the ne- 
phrectomy, x-ray radiation was begun and 4,000 r was 
given to the right kidney within the next 13 days, using 
200 kv.p., 0.56 mm. copper, and 1 mm. aluminum. The 
patient is alive and well one year after the operation. 

Microscopic sections, a sketch of the kidney, and a 
pyelogram are included. 

Joun G. MENVILLE, M.D. 





Diagnostic Problems in Surgical Kidney Disease. 
Maurice Muschat. Pennsylvania Med. Jour., 42, 111- 
116, November, 1938. 

A plea is made for the more extensive use of intrave- 
nous pyelography in making a differential diagnosis, and 
a warning is given that other abdominal conditions may 
simulate kidney pathology or be present at the same 
time. 

Joseru T. Danzer, M.D. 


Embryoma of the Kidney (Wilms’ Tumor). Wil- 
liam E. Ladd. Ann. Surg., 108, 885-902, November, 
1938. 

This is a report of 45 cases in which pathological 
specimens were obtained: 44 at operation and one at 
autopsy. 

The gross and microscopic pathologies are described 
and microscopic specimens are demonstrated. In di- 
agnosis, it is stated that the average age in the series was 
two years and three months and that the incidence was 
higher in females. The diagnosis is difficult and it is 
stated that pyelograms, either intravenous or retro- 
grade, may be suggestive but cannot be considered con- 
clusive evidence of the presence or absence of embryoma 
of the kidney. 

The author has had little experience with pre-opera- 
tive irradiation but agrees that it should be used only to 
facilitate operation, reduce operation mortality, or pre- 
vent dissemination of the tumor. In describing the 
operative technic it is stated that the present incision of 
choice is a rectus or paramedian incision. 

Post-operative reontgen therapy has been used in 
only the recent cases, so that an evaluation is impos- 
sible. 
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In the series of 45 cases, 31 have died. Of the 31, all 
but one had a recurrence or had died within one year 
of the operation. Of the 14 patients living, 11 “‘may be 
classified as probable cures,” the length of time since 
nephrectomy varying from one and one-half to nineteen 


and one-half years. 
Joun G. MENVILLE, M.D. 


THE KNEE JOINT 


The Roentgen Image of the Joint Space at the Knee. 
R. Lohr and W. Hellpap. Fortschr. a. d. Geb. d. 
Rontgenstrahlen, 58, 45-56, 1938. 

From a review of 642 roentgen images of knees and 
various experimental projections, the following conclu- 
sions are drawn in regard to the so-called joint spaces: 

1. Differences in aiming of the central ray may 
induce a malprojection of these spaces but a difference 
in the width of these spaces cannot be simulated by this 
procedure. 

2. Injuries to the collateral ligaments and unstable 
(“wobbly”) joints often form the basis for differences in 
the width of the inner and outer joint space. 

3. Incarcerations of, or injuries to, the semilunar 
disks cannot be diagnosed on the basis of the width of 
the joint spaces. 

4. Differences in normal thickness of cartilaginous 
layers, and degeneration of articular cartilage, represent 
frequent explanations for differences in the apparent 
width of the joint spaces. 

5. In fractures involving the articulation, the width 
of the joint spaces depends on the terminal relationship 
of articulating osseous parts. 

H. A. JARRE, M.D. 


THE LIVER 


Hepatic Complications in Polycythemia Vera. Ar- 
thur R. Sohval. Arch. Int. Med., 62, 925-945, Decem- 
ber, 1938. 

The author reports an autopsy-proven case of a 30- 
year-old male who had enlargement of the liver, ascites, 
and jaundice due to a thrombosis of the hepatic veins in 
polycythemia. A study of 59 other cases showed 50 
per cent as having a moderate or marked enlargement 
of the liver. A correlation was found between the de- 
gree of enlargement and the duration of the disease, but 
none was noted with splenic enlargement, the blood 
picture, nor the intensity of the treatment. Marked en- 
largement of the liver frequently indicates some com- 
plicating condition such as phenylhydrazine jaundice, 
leukemic transformation, myocardial decompensation, 
hepatic cirrhosis or thrombosis of the hepatic veins. 

A review of the literature on hepatic cirrhosis, and 
thrombosis of the hepatic and portal veins is given. It 
is noted that enlargement of the liver, ascites, and ter- 
minal jaundice is practically constant in thrombosis of 
the hepatic veins; frequent in cirrhosis, and rare in 
Portal thrombosis. These, plus resistance of the ascites 


to the mercurial diuretics, and a markedly abnormal 
plasma cholesterol partition, indicate the diagnosis of 
hepatic thrombosis in this condition. 

C. W. Reavis, M.D. 


PyogenicLiver Abscess. Eldridge L. Eliason, 
Robert B. Brown, and David P. Anderson. Penn- 
sylvania Med. Jour., 41, 1147-1153, September, 1938. 

The incidence, etiology, and pathology of this rela- 
tively rare condition are covered briefly but well. The 
authors believe that roentgenological examination is the 
most valuable aid in the diagnosis, but positive x-ray 
evidence is seen in only 64 per cent of the cases. Ele- 
vation and restricted movement of the diaphragm are 
the most common signs. Abscesses of the left lobe 
and deep in the liver substance give less positive signs. 
According to Miles, from 2 to 20 per cent of liver ab- 
scesses occur on the concave surface and may often be 
diagnosed by the deformity of a barium-filled stomach. 

JosepH T. DANZER, M.D. 


THE LUNGS 


Tests of Respiratory Efficiency and Their Correla- 
tion with Radiological Appearances in the Lungs. 
Esther M. Killick. British Jour. Radiol., 11, 401-404, 
June, 1938. 

Five tests of respiratory efficiency are outlined: (1) 
Vital capacity of the lungs; (2) ventilation equivalent 
for oxygen; (3) volume of dead space; (4) mercury U- 
tube tests, and (5) exercise tolerance tests. The ven- 
tilation equivalent for oxygen is the volume of air 
breathed, which corresponds with the absorption of 
100 c.c. of oxygen. The mercury U-tube test measures 
the expiratory force and the time the breath can be held 
while maintaining a steady expiratory pressure. 

Even in these five tests it is very difficult to establish 
normal standards for there are tremendous individual 
variations. Tests on several workers of different ages 
showing different degrees of silicosis and asbestosis show 
no correlation between the findings on the different 
tests. The writer feels that the most accurate com- 
parison can be made by making different tests on the 
same individual on different days. There was no corre- 
lation between the roentgen-ray appearance of the lungs 
in the subject and the findings of the respiratory effi- 
ciency tests. 

SYDNEY J. HawLey, M.D. 


Primary Cancer of the Lung. Donald S. King. 
New England Jour. Med., 219, 828-833, Nov. 24, 1938, 

Following a review of the early work on primary car- 
cinoma of the lung and particularly that at the Massa- 
chusetts General Hospital, attention is directed to the 
rapid incidence of this condition in present-day medi- 
cine. Symptomatology includes cough, pain, weight 
loss, hemoptysis, dyspnea, fever, and purulent sputum, 
The physical findings depend upon the amount of bron- 
chial obstruction. In the hilar type of tumor the x-ray 
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film shows a tumor in that location, or an atelectatic 
lung as a result of bronchial obstruction. The pe- 
ripheral type of tumor shows a rounded or lobulated 
shadow separated more or less from the lung root. 
Pleural effusion is frequently present. 

A definite diagnosis can usually be established by 
bronchoscopy with biopsy, by biopsy of cervical or axil- 
lary lymph nodes, and occasionally by ‘“‘suction biopsy.” 

Prognosis is always bad. X-ray therapy gives poor 
results. Surgery, by early removal of the involved lobe 
or lung, may result in cure. 

Joun McAneny, M.D. 


The Rapid Evolution of a Pulmonary Cyst with the 
Formation of Separated Peripheral Shadows. Brun, 
Jaubert De Beaujeu, and Bége. Jour. de radiol. et 
d’électrol., 22, 495-500, October, 1938. 

This is a case report of a man 38 years of age, com- 
plaining of pain in the left side of his chest. X-ray ex- 
amination showed a large ovoid shadow in the left lung- 
field representing a fluid cyst. Re-examination three 
months later showed considerable increase in the size 
of the cyst, with the formation of multiple small, clear, 
crescent-shaped shadows at the periphery. Re-examina- 
tion four weeks later showed considerable reduction in 
the size of these peripheral shadows. At operation a 
few days later the cyst was found to contain clear, ster- 
ile fluid. 

The authors advance multiple theories of their own 
and others in explanation of these peculiar clear pe- 
ripheral shadows or pneumocysts. They may follow in- 
jury to a fluid cyst by mechanical causes, such as cough- 
ing, trauma, exploratory puncture or rupture of a neigh- 
boring cyst, or infectious causes with perforation of an 
alveolus or bronchiole in the region of the cyst mem- 
brane. These pneumocysts frequently decrease in size 
or disappear following enlargement of the fluid cyst. 
Some believe that the formation of pneumocysts is ac- 
companied by suppuration and vomiting but this has 
not been the experience of these authors. 

Seven illustrations show clearly the evolution and dis- 
appearance of these peculiar peripheral shadows or 
pneumocysts. 

J. SAGEL, M.D. 


Acute Aerobic (Non-putrid) Abscess of the Lung. 
Harold Neuhoff and Arthur S. W. Touroff. Surgery, 
4, 728-754, November, 1938. 

The authors consider the most serious complication 
of acute necrosuppurative bronchopneumonia to be 
non-putrid pulmonary abscess formation. This is an 
aerobic abscess in contrast to the anaerobic putrid type 
commonly known and recognized. 

The term ‘‘necrosuppurative’”’ was coined because 
the co-existence of suppuration and necrosis character- 
izes the disease. 

Acute aerobic abscess of the lung is no longer rare be- 
cause the incidence of necrosuppurative bronchopneu- 
monia has greatly increased. The stage of transition 
between necrosuppurative bronchopneumonia and 
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aerobic pulmonary abscess is not recognizable, clini- 
cally. 

Aerobic pulmonary abscess is seen in two important 
forms: interstitial and segmental. The latter is the 
subject of the present communication. Of the two 
forms in which it occurs (multiple and solitary), the 
solitary abscess is the only one of surgical significance, 

Three classes of solitary abscess are described: (1) 
pulmonary abscess as an incidental part of an extensive 
necrosuppurative bronchopneumonia; (2) pulmonary 
abscess within the area of pneumonia, and (3) typical 
abscess surrounded by a more or less sharply limited and 
narrow zone of infiltrated lung. 

There are pathologic features which are common to 
all three varieties, namely, substantial size, monolocu- 
larity, superficial situation within a pulmonary lobe, 
overlying agglutinating pleural adhesions, and more or 
less extensive destruction of the bronchi. 

The clinical manifestations of segmental pulmonary 
abscess are essentially indistinguishable from the ante- 
cedent necrosuppurative bronchopneumonia. The dif- 
ferentiation must be based on roentgenographic signs 
and findings. Pulmonary abscess must be differentiated 
from other pulmonary diseases, especially tuberculosis 
and neoplasm. 

Details of the operative treatment are given; a single- 
stage operation is outlined. The results of operation 
in the three varieties of abscess (aerobic), as well as in 
perforated abscess, are indicated in the case reports. 
Operations in Classes 1 and 2 have been unsatisfactory: 
operation for abscess of Class 3 has in every case been 
followed by cure. 

Joun E. WHITELEATHER, M.D. 


Occupational Diseases of the Lungs in Agricultural 
Workers. Richard Fawcitt. British Jour. Radiol., 11, 
378-392, June, 1938. 

Agricultural workers are exposed to infection by or- 
ganic matter, microfungi, and bacteria which exist in 
grasses, straw, grain, foliage, fruits, soil, and animal 
excreta, 

The fungi which infect man belong to the hyphomy- 
cetes. They may infect the skin, bone, respiratory, and 
gastro-intestinal tract. No microfungus recovered 
from the sputum should be considered pathogenic unless 
it can be cultivated at 37° C. In some cases symbiosis 
plays an important part. 

The incidence of mycotic infection of the lungs is de- 
pendent on mouldy hay or grain. The patients are usu- 
ally suspected of having tuberculosis. The following 
types of infections are commonest: (1) in hay workers, 
aspergillus, penicillium, and mucor; (2) in grain workers, 
penicillium; (3) in stable men and gardeners, mucor; 
(4) in horsemen, absidia corymbifera; (5) cattlemen, 
monilia and actinomyces. 

The symptoms are a gradually increasing dyspnea; 
cough with scanty sputum; slight fever, and increased 
sedimentation rate. The clinical signs are those of 
bronchitis or asthma. 

The radiological appearances are: early stage—lung 
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markings increased and showing reticulation; second 
stage—soft snowflake mottling, generally distributed 
throughout the lungs. Mid-lung fields and bases tend 
to be more involved than the apices. Emphysema is 
common. Third stage— accentuation of second-stage 
findings with increased linear markings; fourth stage— 
coalescent areas of density, restriction of diaphragm 
movement, and emphysema. 

The only case which has come to autopsy showed 
distended and ruptured alveoli, and fibrosis. 

The condition responds readily to potassium iodide 
and creosote. 

The development of disease in hayworkers is gradual, 
but more rapid than with inorganic dusts. Symptoms 
develop more quickly in grain workers. Stablemen and 
gardeners infected with mucor are apt to have hemopty- 
sis and develop bronchiectasis. 

Actinomycosis of the lungs may occur as a pneumonic 
type or as miliary abscesses. The infection tends to 
spread downward. Finding of actinomycosis is the de- 
ciding factor in the diagnosis since the roentgen appear- 
ances resemble tuberculosis or pneumonia. 

The Bacillus abortus of Bang may give a picture re- 
sembling tuberculosis. Differential diagnosis is made 
by agglutination tests on the blood. 

Pulmonary anthrax has a rapid and prostrating 
course. Pulmonary edema is prone to develop, usually 
resulting in death. 

Glanders occasionally infects man, and the lung ap- 
pearance is woolly with an increase in hilum shadows. 
Cavitation may be seen. 

Hydatid cysts may show rough or multiple rounded 
shadows in the lung. Occasionally a fluid level will be 
visible within the cysts which are often hard to distin- 
guish from benign and from malignant tumors. 

SYDNEY J. Hawtey, M.D. 


PNEUMOTHORAX 


The Effect of Unilateral Pneumothorax on Pre-exist- 
ing Tuberculous Lesions in the Opposite Lung (A Study 
of 200 Cases). U.de Michelisand E. Conte. Minerva 
Med., 1, 312-321, March 24, 1938. 

After a period of observation of three months the 
authors draw some tentative conclusions; that, in gen- 
eral, bronchopneumonic types do well, but those of 
bronchogenic origin, particularly if advanced, do poorly. 

E. T. Leppy, M.D. 


Artificial Pneumothorax in Children. P. F. Fitz- 
patrick. Irish Jour. Med. Sci., 155, 727-729, Novem- 
ber, 1938. 

The author first describes pulmonary tuberculosis, the 
primary infection with its crescentic homogeneous 
shadow in the upper lung-field and definite lower mar- 
gin, then the secondary infection or adult type is de- 
scribed. The chronicity of secondary tuberculosis in 
children is stressed, as is also the poor prognosis. 


Clinical notes of two cases of artificial pneumothorax 
are presented, which, although they add nothing new to 
the study of tuberculosis, are accompanied by good 
roentgenographs showing the initial lesions and follow- 
up films showing resolution and healing. 

JoHN McAneny, M.D. 





Contralateral Spontaneous Pneumothorax Com- 
plicating Artificial Pneumothorax. John B. Andosca. 
Am. Jour. Med. Sci., 196, 559-564, October, 1938. 

Spontaneous pneumothorax occurring contralaterally 
with artificial pneumothorax is a rare happening. It is 
probably due to the rupture of an emphysematous 
bleb or a subpleural lesion. It may be of the closed, 
open, or valvular types, as determined by manometric 
readings. The signs and symptoms will depend on the 
rapidity of onset, size of opening, type of pneumo- 
thorax, presence of adhesions, and amount of combined 
collapse of both lungs. 

The two patients reported, recovered from the 
accident because of the withdrawal of air as soon as 
the diagnosis was made. 

BENJAMIN CopLeEMAN, M.D. 


THE PROSTATE 


A Case of Large Opacity in the Prostate. Fr. Ber- 
nasconi, Ch. Viallet, and R. Marchioni. Bull. et Mém. 
Soc. de Radiol. Méd. de France, 26, 182-185, March, 
1938. 

In a case presenting symptoms of prostatism, a roent- 
genograph demonstrated a large bilobated mass of 
homogeneous density in the prostatic region. The au- 
thors believe this to represent a calcified neoplasm, as 
evidences of metastatic malignancy were found else- 
where. 

S. R. Beatty, M.D. 





Metastases from Occult Carcinoma of the Prostate. 
Ormond §. Culp. Jour. Urol., 40, 530-538, October, 
1938. 

This is a report of a minute carcinoma of the prostate 
with metastasis in the thoracic vertebre. A neurologic 
bladder and, finally, pyelonephritis resulted in death. 
The clinical impression was that of a tumor of the cord. 
Deep x-ray therapy was started in the latter stages of 
the disease. 

Joun G. MENVILLE, M.D. 


Sarcoma of Prostate and Adjacent Retrovesical 
Structures. Elmer Hess. Jour. Urol., 40, 629-640, 
November, 1938. 

This is a report of two cases of sarcoma of the pros- 
tate. The first case occurred in a boy 22 years of 
age. A diagnosis of prostatic abscess had been made. 
Following a suprapubic operation with the removal of 
biopsy specimen, a diagnosis of spindle-cell sarcoma was 
made. X-ray therapy, the amount of which was not 
stated, was given. The patient died three months 
later, and no autopsy was performed. 
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The second case reported was that of a boy, six years 
of age, presenting a mass distending the perineum, 
scrotum, and The initial impression 
teratoma testes, tumor corpora cavernosa, and phimo- 
sis. Biopsies were made of perineal and penile swell- 
ings, and the report revealed a myxosarcoma. The 
patient’s parents refused to let him be treated. Six- 
teen months later the patient was again seen and an 
abdominal mass was resected, together with the blad- 
der wall. Examination of the tissue revealed a neuro- 
fibrosarcoma of the sympathetic nervous system. The 
patient was given an unstated amount of post-operative 
x-ray treatment, and was much improved nine months 


penis. was: 


later. 
Joun G. MENVILLE, M.D. 


RADIATION EFFECTS 

The Biologic Effect of Roentgen Rays. 

sen. Strahlentherapie, 1938, 62, 228. 

After some brief historical remarks regarding the 
first studies of the biologic effect of roentgen rays by 
pioneers, as Albers-Schénberg, Bohn and Perthes, 
Heineke, Regaud, Forsterling, Bergonié and Tribon- 
deau, the author analyzes critically the results of more 
recent studies. The latent time between exposure and 
demonstrable effect, the time factor, the recovery rate 
from radiation injuries, and radiation mutations are 
discussed. The superiority of the ‘‘long time’’ method 
is seen in the better summation of the radiation effect 
in the chromatin substance, while protraction may ac- 
count for the greater cumulation in radiosensitive cells. 

Ernst A. Pouie, M.D., Ph.D. 


H. Holthu- 


Radiobiology and Radiation Therapy. A. Gunsett. 
Strahlentherapie, 1938, 62, 211. 

The article represents the paper read by the author 
in October, 1937, in honor of the two hundredth an- 
niversary of Galvani’s birthday. The close relation- 
ship between experimental radiobiology and practical 
radiation therapy is logically developed from the be- 
ginning of the roentgen and radium era. Special at- 
tention is paid to the biophysical foundation of our 
present-day methods of administering roentgen ther- 
apy. 

Ernst A. PoHLe, M.D., Ph.D. 


The Cyclic Character of the Effect of Roentgen 
Rays. L. Neu and V. Neu. Strahlentherapie, 62, 639, 
1938. 

The authors attempt to express mathematically the 
effect of roentgen rays on living tissue. They start out 
with a partial differential equation which is modified by 
replacing the constant by a function expressing thé 
permeability rhythm of membranes. This is explained 
by experiments of some investigators which seem to 
indicate that the permeability of membranes are of a 
periodic character. Since x-rays increase the perme- 
ability of membranes and since during the presence of 
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the x-ray erythema this permeability reaches a maxi- 
mum it is concluded that between the periodic changes 
of the membrane permeability and the first cycles of 
the x-ray erythema exists a close relationship. The 
authors believe that the primary effect of roentgen rays 
must be seen in an irreversible poisoning of the living 
cell. 
Ernst A. Pouie, M.D., Ph.D. 


RADIATION BURNS AND INJURIES 


Tracheal Stenosis from Roentgen Therapy. Louis 
H. Clerf and F. Johnson Putney. Ann. Otol., Rhinol., 
and Laryngol., 47, 666-669, September, 1938. 

The authors report two cases in which stenosis of 
the lumen of the trachea appeared to follow the use of 
roentgen rays in the treatment of exophthalmic goiter, 
In one patient the treatment had been given eight years 
previously. Following this, dyspnea developed and 
gradually became so extreme as to require tracheotomy 
There was an almost complete obliteration of the tra- 
cheal lumen at the level of the second ring. The other 
patient had been treated six years previously and short- 
ness of breath had begun three years later. On examina- 
tion there was found a stenosis of the trachea beginning 
at the level of the third tracheal ring and extending 
downward for about one centimeter. The mucosa was 
atrophic in appearance and exhibited small granular 
area , that bled readily when touched. The larynx ap- 
peared to have suffered no injury. The authors believe 
that these effects were due to the previous roentgen 
treatments. This opinion was based on the occurrence 
of marked telangiectasis of the skin over the irradiated 
areas and the presence of atrophic changes of the tra- 
cheal mucosa at the same level. 

L. W. Paut, M.D. 


Several Cases of Radiodermatitis and Active Ulcera- 
tion Treated and Cured by Halibut Liver Ointment. 
Belot, Nahan, and Marquis. Bull. et Mém. Soc. de 
Radiol. Méd. de France, 26, 158-160, March, 1938. 

The analgesic, anti-infectious, and healing properties 
of fish liver oils of high vitamin A and D content are well 
illustrated by results in a series of cases of radioderma- 
titis and of ulcerations from other causes treated with 
local application of haliver oil. 

S. R. Beatty, M.D. 


Report of an Acute Roentgen Injury. K. Hoede. 
Strahlentherapie, 63, 199, 1938. 

Since acute x-ray reactions of the third degree are 
not very common to-day because of the protective 
measures taken, the author reports a case of this type. 
A young man experimented in a physics laboratory with 
a fluoroscopic screen, operating the tube between 15 
and 43 kv. at 4 ma. by using his hand as a test object 
on three successive days. Each time an exposure of 
several seconds was done for six or seven times. Two 
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days after the last experiment the skin seemed some- 
what red and eight days later large painful blisters de- 
yeloped. Ulceration developed and under proper treat- 
ment it healed within five weeks. Four months later 
the typical signs of chronic radiodermatitis appeared: 
pigmentation with atrophy of the skin, and epilation. 
The author concludes that this incident is due to mere 
carelessness and could have been avoided. 
Ernst A. Powter, M.D., Ph.D. 





Therapy of X-ray Leukopenia. C. Carrié. Strahlen- 
therapie, 63, 183, 1938. 

Patients who are subjected to sufficiently high doses 
of roentgen rays develop a leukopenia. The author used 
vitamin C in its treatment, especially in cases that re- 
ceived prolonged series of irradiation. While the 
therapeutic effect was very satisfactory, better results 
were seen when vitamin C was given at the beginning 
of the exposures. 

The advisability of administering vitamin C to in- 
dividuals exposed to roentgen rays and radium pro- 
fessionally is also discussed. 

Ernst A. Ponte, M.D., Ph.D. 





Roentgen Late Injuries. F. John. Strahlentherapie, 
63, 188, 1938. 

The author relates the history of a patient, 59 years 
of age, who had received x-ray therapy for a probable 
Hodgkin’s disease 21 years before. The exposed areas 
showed atrophy and telangiectasis of the skin. There 
was also spondylarthrosis deformans of the cervical 
spine and a calcification in the axillary area, with ulcera- 
tion of the skin. It was interesting to note that in 
spite of the injuries of the skin and of the spine, intact 
sebaceous glands were found in the irradiated areas. 

Ernst A. Pouue, M.D., Ph.D. 


RADIUM 


The Construction of Superficial Applicators for Ra- 
dium Therapy. Ralston Paterson and Warwick Mac- 
Vicar. British Jour. Radiol., 11, 452-470, July, 1938. 

Surface applications of radium have several advan- 
tages over interstitial applications: no operative proce- 
dure is necessary, no anesthetic is necessary, the patient 
is not necessarily confined to bed during treatment, the 
risk of sepsis is nil, transplantation of tumor tissue is 
avoided, the cosmetic results are usually better, as there 
is less tissue injury, convalescence is easier, the dosage 
is more accurate. 

The basic principles to be observed in making applica- 
tors for surface application are as follows: the treated 
area must extend well wide of the obviously involved 
area; applicators must allow accurate placing, and ac- 
curate maintainance of distance between radium and 
the lesion; they must be easy to place in position, and 
must stay there when placed, and the radium must be 
held securely in the mould so that it will not be lost or 
misplaced. It is obvious that an individual applicator 
must be made for each case. 


~ 


The article describes in detail how to take impres- 
sions and how to mix and mould various substances in 
making surface applicators. 

S. J. HAwLey, M.D. 


Therapy with Radio-active Emanation. H. Hirschi 
and H. Bodmer. Schweiz. med. Wchnschr., 68, 404- 
407, April 16, 1938. 

In the first part, Hirschi points out that the alarm 
felt over the dangers of emanotherapy is based on ig- 
norance or neglect of two very important factors, dosage 
and form. If the dosage is not kept to safe levels, in- 
juries will occur as a matter of course. The form of 
radio-active material used must have a short life, and 
for this reason one is practically limited to radon. With 
proper dosage, injury has not been observed in his 
hands in the last 20 years, although thousands of cases 
have been treated. 

In the second part, Bodmer points out that radon 
therapy does not fall in the general condemnation of 
parenteral therapy with radio-active substances. The 
method has been used in true gout, chronic rheumatic 
diseases, neuralgia, myalgia, etc. Emanation therapy 
is a non-specific modality, with reversible effects. The 
point of attack isthe cell. The effects may be observed 
through skin absorption, breathing, or drinking the 
active substance. Dosage in the range of 10 millistats 
may be effective. The theory of action is not well 
known; some of the theories are mentioned. Effects 
on the blood, sedimentation rate, the liver, and the 
endocrines are noted. Alterations in the acid-base 
equilibrium of the blood are reported, as well as in the 
alveolar CO, tension. Rajewsky has shown that lu 
gm. Ra equivalent is a dangerous dose. 

Lewis G. Jacoss, M.D. 





Radium Therapy of Hemangiomas. W. Baensch. 
Strahlentherapie, 63, 496, 1938. 

The author treated large cavernous hemangiomas by 
implantation of radium needles using 1, 2, and 4 mg. 
radium element per needle in 2.5, 3, and 4.5 cm. length, 
filtered through platinum-iridium. The best results 
were obtained if 1 mg. of radium per c.c. of tissue was 
applied and left zm situ for 48 hours. A second treat- 
ment is not given before two or three months have 
elapsed. There was no bleeding and no necrosis when 
properly distributed. The results in a high percentage 
of 230 cases treated in this manner were excellent. 

Ernst A. Ponie, M.D., Ph.D. 


Is it Possible to Use a Radium Bomb for Intravaginal 
Treatment of Carcinoma of the Uterus and would it be 
Possible to Improve Considerably the Distribution of 
Radiation? R. du Mesnil de Rochemont. Strahlen- 
therapie, 63, 465, 1938. 

The usual methods of intra-uterine radium applica- 
tion have the great disadvantage that there is a rapid 
drop of the radiant energy from the applicator surface to 
the depth. Consequently, only a small limited volume 
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of tissue receives doses sufficiently high to destroy can- 
cer. In order to improve the “depth dose’’ the author 
increased the distance between the applicator and the 
tumor. For carcinoma of the cervix it is possible to in- 
crease the distance between radium source and neo- 
plasm to about four centimeters by properly arranged 
lead filters up to 2 cm. thick. Under these circum- 
stances and with a radium content of 200 mg. approxi- 
mately 1 r/min. is delivered. If combined with intra- 
uterine radium application, the distribution of radiant 
energy is more favorable than with the much practised 
method of Regaud. One disadvantage is the very long 
treatment time required; for 200 mg. radium element 
it would take almost seven times as long as with the 
other methods. 
Ernst A. Ponte, M.D., Ph.D. 


THE SHOULDER JOINT 


A New Position for Radiologic Examination of the 
Shoulder Joint in Profile. J. Massa. Bull. et mém. 
Soc. de Radiol. Méd. de France, 8, 91, 92, February, 
1938. 

With the arm brought forward and up, a curved 
cassette is placed in the axilla. The tube is centered 6 
cm. inside the margin of the acromion and directed for- 
ward at an angle of 27°. This position is especially 
suited to show injuries of the scapulo-humeral joint. 

S. R. Beatty, M.D. 


Undiagnosed Luxations of the Shoulder. E. Hen- 
rard. Bull. et mém. Soc. de Radiol. méd. de France, 
26, 223, 224, April, 1938. 

The author calls attention to the fact that displace- 
ments of the shoulder from other causes than direct 
injury occur and are often undiagnosed. The symp- 
toms of pain and limitation of motion may be mis- 
takenly ascribed to other sources. Luxations can occur 
in epileptic seizures, for instance, or as a result of ar- 
thritis or periarthritis with adhesions, or from massage, 
manipulation, etc. 

The radiologist to avoid failures in diagnosis should 
take films of both shoulders, preferably simultaneously 
on a single pair of stereoscopic films, centering over the 
sternum. 

S. R. Beatty, M.D. 


SILICOSIS 


Silicosis in the Pottery Industry. J. F. Bromley. 
British Jour. Radiol., 11, 345-353, June, 1938. 

The English pottery industry may be divided into 
two groups: China ware and earthenware. The sili- 
cosis risk is different in the two groups because of the 
difference in the materials used, the silica content of the 
materials being higher in the earthenware group. These 
constituents are ground into a fine powder by two 
methods, wet and dry. The dry method carries a very 
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serious silicosis risk. After grinding, the materials are 
mixed into a wet paste, known as “‘slip,”’ which is then 
worked by various methods into the desired shapes, 
then dried, polished, and glazed. After drying, the 
material constitutes a serious silicosis risk, as it gives 
rise to a fine dust containing about one-third flint. 
The fact that the dust is mixed with other materials 
probably modifies the course from that of classical sili- 
cosis. If it could be possible to eliminate the flint, the 
silicosis risk would be greatly reduced. 

The industry is divisible into some sixty occupations, 
about thirty of which expose the worker to free silica 
dust. The most serious risks are incurred by the bedder, 
flinter, and flint miller, who prepare certain types of 
ware for firing. Death has occurred after three years’ 
risk in these occupations. 

S. J. HAWLEy, M.D. 


Silicosis in Grinders. J. L. A. Grout. 
Radiol., 11, 366-370, June, 1938. 

A brief review of the attitudes toward, and the efforts 
to prevent, silicosis is given, from the first part of the 
nineteenth century to the present day. 

The grind stones used are usually made of sandstone. 
In addition to the actual grinding, the operations in- 
cident to dressing the stone add materially to the silico- 
sis hazard of the grinder. Silicosis in grinders presents 
no unusual features. 

The following procedures are recommended to reduce 
silicosis hazards: (1) Dust machinery before work com- 
mences; (2) reduce working hours; (3) use wet stones 
as much as possible; (4) use of forced ventilation. 

The replacement of sandstone with artificial stones 
in recent years has reduced the incidence of silicosis in 
grinders. 


British Jour. 


S. J. Hawtey, M.D. 


Silicosis in Pottery Workers. R.A. Kemp Harper. 
British Jour. Radiol., 11, 354-365, June, 1938. 

In a survey made in 1932, silicosis was found in the 
following proportions of workers who had been em- 
ployed 20 years: (1) General earthenware, 35 per cent; 
(2) sanitary ware, 38 per cent; (3) earthenware tile, 38 
per cent; (4) china, 31 per cent; (5) flint millmen, 18.5 
per cent. 

The important factors in the occurrence of silicosis 
are: (1) Intensity of silica in the dust (this varies 
greatly with different jobs—the china bedders are con- 
stantly exposed to a high concentration); (2) continu- 
ance of exposure (this is important because in certain 
situations employment is intermittent); (3) cleanliness 
in work (it is important to keep the overalls, benches, 
and floors as clean as possible), and (4) precautions 
taken by employers (this includes good design of fac- 
tories, good ventilation, provision of masks for workers, 
and modification of materials to reduce the amount of 
silica). 

Only workers who have been examined medically and 
found to be in an excellent state of health should be 
started in the industry. Before compensation is given, 
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the presence of silicosis should be definitely established. 
The roentgenogram is of paramount importance. 
After the presence of silicosis is established the patient 
is advised of his condition and one of two decisions has 
to be made. First, it must be decided whether or not 
the patient is fit to work. If possible, the worker is 
given employment in a risk-free job. Some prefer to 
work on as long as possible. Occasionally other con- 
ditions, such as cardiac disease, are found to account 
for the disability. The decision of what is the best 
disposal of the case is often very difficult. The second 
question to be decided is the prognosis, which is always 
difficult, due to the sudden intervention of chest infec- 
tions. Every silicotic should be regarded as a potential 
tuberculous patient. 
S. J. HAwLEy, M.D. 


THE SPINE 


Calcification of the Meniscus and Hypertrophic 
Spurring. Roederer, Gaucher, and Jésover. Bull. et 
mém. Soc. de Radiol. méd. de France, 26, 225, 226, 
April, 1938. 

The authors describe a case with flattening of the 
eleventh dorsal vertebra with calcification in two parts 
in the meniscus between it and the tenth dorsal. There 
was also hypertrophic bridging between these vertebral 
bodies. The region had been painful for over a year 
and was tender to percussion. They ascribe these 
changes to an old gonorrhea. 

S. R. Beatty, M.D. 


Anomalies of the Vertebral Articular Apophyses. F. 
Willemin and M. Cantagrill. Jour. de radiol. et d’- 
électrol., 22, 490-494, October, 1938. 

The authors point out the difficulty of diagnosis of 
spinal films due to their complex morphology and due 
to general lack of knowledge of the normal appearance 
except in the anteroposterior and lateral views. The 
importance of the oblique views is emphasized, espe- 
cially when the diagnosis is not apparent from the rou- 
tine films. A good knowledge of osteology is necessary 
for the correct interpretation of these oblique films. 
The medico-legal factor is also important in this con- 
sideration. 

The case presentation is that of a man 28 years of 
age, who complained of pain in the right lumbar region 
radiating down the posterior surface of the thigh in the 
manner of sciatic neuritis. Films made in the routine 
anteroposterior and lateral positions show accessory 
apophyses of both inferior articular processes of the 
third lumbar vertebra and of the left one of the second 
lumbar vertebra, indicating congenital anomalies. 
These are especially well shown in the oblique views 
which permit good detailed study and lead to the con- 
clusion that this congenital anomaly is not the cause of 
the patient’s complaints. 

The condition must be differentiated from apophy- 
seal fractures which are exceedingly rare and initiated 


by trauma. The differential diagnosis is difficult but 
can usually be made by a study of films made in several 
positions, including the oblique ones. 

The most common location of this anomaly is in the 
second and third lumbar vertebrae. The origin of these 
anomalous apophyses is assumed to be supernumerary 
nodules arising from abnormal centers of ossification. 
Trauma is not a factor but simply leads to x-ray ex- 
amination of the lumbar spine with consequent dis- 
covery of the condition. It is uncommon but not rare, 
as one would be led to believe from a review of the 
French literature. It does not of itself produce pain or 
other subjective symptoms but may co-exist with other 
pathologic conditions. This latter statement is, I be- 
lieve, the authors’ most important contribution. 

J. SacEt, M.D. 


Vertebral Osteo-arthritis Due to Brucella meliten- 
sts. H. Duclos. Bull. et mém. Soc. Radiol. Méd de 
France, 26, 10, 11, January, 1938. 

The recognition of vertebral involvement due to 
Brucella melitensis has become more frequent. A 
case of vertebral osteo-arthritis with loss of the disc 
between lumbar vertebre seven and four, in a man of 
50 years of age who had suffered from Malta fever three 
years before, is presented. 

S. R. Beatty, M.D. 


Remarks on a Vertebral Cancer. F.-G. Marill, R. 
Raynaud, and André Huguenin. Bull. et Mém. Soc. 
de Radiol. Méd. de France, 26, 170-174, March, 1938. 

Postmortem examination of a spine involved by meta- 
static carcinoma confirms previous findings. Extensive 
involvement of the body of a vertebra may exist with- 
out crushing or deformity of the body, the disc is sel- 
dom involved, roentgenographs of the spine en face do 
not reveal involvement of the vertebra as do profile 
views, roentgenographs of the spine of the living in- 
dividual fail to show as extensive involvement as do 
roentgenographs of the spine after dissection, and 
finally roentgenographs do not always reveal lesions 
already of considerable size. 

S. R. Beatty, M.D. 


SYPHILIS 


Luetic Osteitis Simulating Malignant Disease. A. 
H. Ungerman, W. H. Vicary, and W. W. Eldridge. 
Am. Jour. Roentgenol. and Rad. Ther., 40, 224-229, 
August, 1938. 

Roentgenographically, a marked similarity may be 
present between periosteal syphilis and _ periosteal 
sarcoma. The authors state that it is characteristic in 
syphilis that bone production exceeds bone destruction 
and sarcoma shows a rapidly destructive process with 
little effort at repair. The periosteal proliferation in 
sarcoma is in the nature of an irritative reaction with 
new bone striz, perpendicular to the axis of the shaft. 
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In syphilis the new bone formation is more laminated, 
the lamination lying parallel to the shaft and tending to 
unite with it at the margins of the process. Cases in 
which a definite diagnosis cannot be made should be 
given a therapeutic anti-syphilitic test before more 
radical procedures are done. A detailed case report 
with illustrations is given. 
IrviING I. Cowan, M.D. 


Roentgenological Manifestations in Bone Syphilis. 
Dudley Marcus Stewart. Am. Jour. Roentgenol. and 
Rad. Ther., 40, 215-223, August, 1938. 

The author gives a complete classification of the 
different types of bone and joint lesions in congenital 
and in acquired syphilis. The roentgen findings in 
congenital syphilis are characteristic and the differentia- 
tion from changes seen in rickets and scurvy is clearly 
made. 

Many adults with acquired syphilis will have char- 
acteristic roentgen changes in the bones and joints 
with negative serological findings. The commonest 
skeletal lesion in acquired syphilis particularly in the 
period of latency, is a typical periosteal proliferation of 
the more or less lacy type, depending on the duration 
of the disease. Syphilitic osteitis in the earlier stage 
in younger individuals is usually manifested by atro- 
phic changes; in later stages, in older individuals, this 
manifestation is hypertrophic. Syphilitic osteitis and 
gumma may resemble chronic suppurative infections 
but the accompanying periostitis of characteristic type 
is diagnostically important. 

The trophic joint changes of the Charcot type are 
manifestations of the tertiary stages of syphilis of the 
dorsal columns of the spinal cord. 

The osseous lesion in yaws and the trophic changes 
in syringomyelia are closely related to those in syphilis, 
and should be carefully differentiated. 

Irvinc I. Cowan, M.D. 


TUBERCULOSIS, PULMONARY 


The Diagnosis and Management of Latent, Sus- 


pected, and Early Clinical Tuberculosis. H. W. 
Hetherington. Jour. Am. Med. Assn., 109, 1952-1955, 


Dec. 11, 1937. 

Modern methods of tuberculosis case finding em- 
ploying the tuberculin test and x-ray examination have 
modified our conception of the early diagnosis and have 
presented the general practitioner with a new problem, 
namely, the management of apparently healthy persons 
who present evidence of tuberculous lesions on x-ray 
examination. These cases are discovered in one of two 
ways; either through examination of contacts of known 
tuberculous patients, or in tuberculosis surveys of 
groups of apparently healthy persons such as high school 
and college students, pupil nurses, and industrial em- 
ployees. Occasionally cases are found by accident 
when x-ray examination is made with some other pur- 
pose in mind than the discovery of a tuberculous lesion. 

X-ray examination of all contacts, or at least of con- 


RADIOLOGY 


tacts giving a positive reaction to tuberculin, should be 
made whenever possible. Fluoroscopy, if available, 
affords an inexpensive diagnostic aid. When contact is 
with sputum-positive tuberculosis, the interval between 
examinations should be three months or less, If 
sputum is not positive, from three to six months is an 
appropriate interval. Periodic examinations should 
continue after contact is finally broken. If x-ray ex. 
amination is available, two years of observation is suf- 
ficient, but if physical examination must be relied upon, 
periodic examinations should be made for at least five 
years 
CHARLES G. SUTHERLAND, M.D. 


Direct Roentgen Therapy through Small Fields of 
Pulmonary Tuberculosis. G. Faldella. Minerva Med., 
1, 337-340, March 24, 1938. 

After eight months’ experience in Bacmeister’s Clinic, 
the author feels that x-rays should be used more often in 
treating pulmonary tuberculosis because the results are 
so favorable, particularly if used with other forms of 
sanitarium treatment. 

E. T. LeEppy, M.D. 


Radiological Disappearance of Cavities Immediately 
Following Phrenico-exeresis and Their Re-appearance 
after a Variable Lapse of Time. V. Basunti. Riv. di 
Pat. e Clin. d. Tuberc., 12, 404-418, June, 1938. 

The author reports three cases of pulmonary tuber- 
culosis, presenting all the clinical signs of cavities, 
sputum positive for Koch’s bacillus, and radiological 
evidence of cavities in the right upper lobe. Treated 
by phrenico-exeresis the clinical signs disappeared, the 
sputum became negative, and the cavities could not be 
shown roentgenologically shortly after the operation. 
Following a variable period of time, however, all the 
signs reappeared. 

The writer discusses at length the mechanism lead- 
ing to the healing of cavities and the influence that 
phrenico-exeresis bears on the process. 

It is the author’s opinion that we are due for a re- 
vision of our opinion as to the ultimate results after 
phrenico-exeresis. 

A. Mayorat, M.D. 


The Roentgenography of Pulmonary Tuberculosis. 
Hollis E. Potter. Minnesota Med., 21, 763-768, No- 
vember, 1938. 

The author stresses the need for recognition, on the 
part of medical men in general, of the early roentgen 
signs of pulmonary tuberculosis. The parenchymal 
lesions can be identified in about 95 per cent of the cases. 
He uses the term “tuberculoid” in describing some of 
the lesions, leaving the question of whether or not they 
are “tuberculous’”’—or active—to the result of clinical 
observation. 

The architectural pattern of the lesions tends to 
conform to the mechanics of whatever portion of the 
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Jung is invaded—whether a whole lobe, a sub-lobar di- 
vision, a single lobule, or a single acinus. 

Four main types of infection are recognized. 

1. Simple or exudative type resembling pneumonia 
onthe film. It is overshadowed by a diffuse homogene- 
ous exudate, the so-called peri-focal reaction or colla- 
teral inflammation. At a later period the films show 
its true character by a small mottled and nodular resi- 
due after resorption of the reactive exudate. 

2. The exudative-productive type is also relatively 
benign. Its scattered lesions for a time show a melted 
homogeneous appearance at the periphery, as from 
peri-focal exudate, but later, upon clearing, a more re- 
sistant nodular central zone appears which remains for 
some time before complete healing. These productive 
or proliferative features distinguish it from the exuda- 
tive type. Upon complete healing it leaves but slight 
scar, either linear or nodular. In these simple forms 
the intensity of the process does not reach the stage of 
real necrosis and cavity formation. 

3. Much more serious is the third type, often called 
the caseous-pneumonic type. In this type more or less 
massive necrosis does occur and if the patient survives 
the first onslaught, caseation, liquefaction, evacuation, 
and cavitation follow in due order. The caseation and 
cavitation in these types result sometimes in a condi- 
tion of lifelong disability seen in those sub-types known 
as chronic ulcerative and chronic fibro-ulcerative 
tuberculosis. These cavity cases fill our sanitoria and 
clinics, and call for mechanical and surgical handling. 

4. The fourth general type is known as chronic pro- 
liferative tuberculosis and is the result of a lengthy series 
of super-infecting doses over a long period, seldom ac- 
companied by any show of peri-focal exudate and 
mainly visible in the form of discrete nodular or linear 
scars. Starting often in the apex, the lowermost le- 
sions may show diffuse borders corresponding to their 
more recent origin. 

Cavities larger than a cherry seldom heal spontane- 
ously. 

Occasionally, a caseous lymph gland ulcerates into a 
bronchus, being one of the causes of a positive sputum 
in the absence of x-ray findings. 

Percy J. DELANO, M.D. 


The Spontaneous Cure of Some Forms of Pulmonary 
Tuberculosis. O.Maestri. Minerva Med., 1, 299-312, 
March 24, 1938. 

The author reports ten cases of pulmonary tubercu- 
losis cured by sanitarium treatment for at least three 
years, and discusses the roentgenologic changes noted in 
these patients. 

E. T. Leppy, M.D. 


Correlation of the Positive Reaction to Tuberculin 
and the Shape of the Chest. S. A. Weisman. Jour. 
Am. Med. Assn., 109, 1445, 1446, Oct. 30, 1937. 

This study, which shows that there is a definite corre- 
lation between the deep chest and the positive reaction 


to tuberculin, supports the contention that the deep chest 
is more or less associated with tuberculosis. It helps 
to explain why there is such a high incidence of tuber- 
culosis among the poor in the slum districts. The 
children in the slums are physically under-developed. 
They are not only shorter and lighter but they have on 
the average a deep, primitive, infantile type of chest, 
one that has not gone through the normal process of de- 
velopment. Even the new-born and infants are shorter 
and lighter and have a deeper chest than the average 
infant from a better environment. 

Changes in environment, the result of slum clear- 
ance, should result in a marked decrease in the inci- 
dence of pulmonary tuberculosis. 

CHARLES G. SUTHERLAND, M.D. 


TUMORS (DIAGNOSIS) 


Primary Tumors of the Duodenum and the Jejunum 
and Lymphogranuloma of the Duodenum. Manlio 
Cace. Radiol. Med., 25, 365-384, April, 1938. 

Cace takes advantage of a limited series of tumors of 
the duodenum and jejunum, as well as one of carcinoma 
of the ampulla of Vater, to present the radiological find- 
ings as they appear in the individual segments. The 
writer makes a gratifying trial at the differential diag- 
nosis. The presentation of the individual cases is un- 
usually thorough. The findings have been confirmed 
by autopsy or during operation in all but one patient, 
who refused operation. 

The rarity of the condition is brought out by the 
author when he refers to 500,000 autopsies, reported by 
others, in which the percentage of duodenal tumors 
amounted to 0.3 per cent, and of jejunal tumors to 1.1 
per cent. 

The location and nature of the six tumors presented 
are as follows: two adenocarcinomas of the duodenum; 
one lymphogranuloma of the duodenum; one malignant 
growth in the ampulla of Vater, suggestive of an adeno- 
carcinoma, and a medullary epithelioma of the jejunum. 

Roentgenologically, primary tumors of the duodenum 
can be diagnosed by the stenoses they cause, accom- 
panied by loss of the mucosal pattern, elasticity of the 
intestinal wall, and of the intestinal peristalsis. 

More or less widespread stenosis may present very 
irregular walls or extensive ulceration. Duodeno-biliary 
fistula is at times a complication. 

The author believes that the characteristic sign of 
tumors of the ampulla of Vater is a flame-like shadow 
seen at the level of the ampulla itself. 

The signs of growths in the jejunum are also due to 
obstruction and are revealed roentgenologically by gas 
in the segments of the intestines, proximal to the ob- 
struction, better shown when the roentgenographs are 
made with the patient in the erect position; marked 
slowing of the opaque fecal column, and alterations of 
the mucosal pattern. 

The article is, I believe, excellent and highly instruc- 
tive. To do it full justice it should be read in the origi- 
nal. 

ANTONIO Mayorat, M.D. 





TUMORS (THERAPY) 


Pedunculated Cancer of the Pylorus. Poirier and 
Lamoureaux. Bull. et mém. Soc. de Radiol. méd. de 
France, 26, 276-279, April, 1938. 

The roentgenographic, operative, and microscopic 
findings of a tumor attached to the pyloric region by a 
peduncle and filling the bulb are given. The tumor was 
composed of cells of mixed types. 

S. R. Beatty, M.D. 





Irradiation of Cutaneous Manifestations of Lympho- 
blastoma. Robert G. Pett. Pennsylvania Med. Jour., 
42, 387-391, January, 1939. 

Under the term ‘‘lymphoblastoma,” the author in- 
cludes Hodgkin’s disease, myelogenous and lymphatic 
leukemia, lymphosarcoma, and mycosis fungoides. 

Cutaneous manifestations occur in about 10 per cent 
of the cases, either as metastatic infiltration, petechize 
with metastatic infiltration, or exfoliative dermatitis. 

The treatment may be local, consisting of low voltage 
unfiltered rays to the areas involved, giving from 80 to 
160 r to each port at weekly intervals. The factors 
used are 200 kv., 0.5 mm. Cu and 2 mm. Al, 40 to 50 cm. 
distance, from 100 to 300 r per port. 

Care should be exercised in cases in which there is a 
generalized adenopathy or a high white count. 

Joseru T. Danzer, M.D. 





A Case of Melanoma. M. Arnaud. Bull. et mém. 
Soc. de Radiol. Méd. de France, 26, 78, January, 1938. 
Roentgen therapy proved effective in preventing dis- 
semination of metastatic melanoma of the axilla and in 
causing primary disappearance, although a large axil- 
lary mass was removed a year and a half later. 
S. R. Beatty, M.D. 


THE UTERUS 


Therapeutic and Biological 
Strahlentherapie, 63, 658, 


Cancer of the Cervix: 
Thoughts. S. Laborde. 
1938. 

This paper is based on an analysis of 813 cases of car- 
cinoma of the cervix examined and 592 treated during 
the period of 1921-1932. The results are compiled in 
eight tables. It appears that at the end of five years 
57.5 per cent of 40 patients in Group I, 48.9 per cent of 

2 patients of Group II, 31.6 per cent of 284 patients of 
Group III, and only 4.5 per cent of 176 patients of 
Group IV were alive and free from recurrence. This 
would give an average percentage of 28.2 for all four 


RADIOLOGY 


groups. The technic for both radium and roentgen ap- 
plication is described. The paper concludes with a 
discussion of the etiology of cancer of the cervix and 
suggestions for a more efficient fight against cancer, 
Ernst A. POHLE, M.D., Ph.D. 


Results in the Treatment of Carcinoma of the 
Cervix at the Women’s Clinic of the University of 
Gottingen from 1926 to 1937. F. Erichsen. Strahlen- 
therapie, 63, 426, 1938. 

At the author’s clinic patients with carcinoma of the 
cervix in good general condition and early lesions are 
operated upon (radical vaginal extirpation) and the 
others are irradiated (combination of x-rays and 
radium). In recent years the “intravaginal roentgen 
therapy” with specia body-cavity tubes has been used 
and the improvement in results, particularly in the 
advanced cases, is probably due to this new technic. 
A statistical survey of the author’s material showed 
that of 342 cases with carcinoma of the cervix, 120, or 
35 per cent, were still well and free from recurrence, 
Interesting is the comparison of 80 operable cases, 46 
of which (or 57.5 per cent) were well at the end of five 
years. Twenty-four, or 58.7 per cent, had been saved 
by operation and 22, or 57.8 per cent, by irradiation. 

Ernst A. PoHLE, M.D., Ph.D. 


WARTS 


Plantar Wart. Walter Kelton. 
37, 299, September, 1938. 

Kelton reports a case of plantar wart of nine years’ 
duration. Following various treatments, including 
radium and deep roentgen therapy, it was excised. 
The last paragraph of the article, which I quote, I be- 
lieve to be of interest to radiologists: ‘‘The ulcer is now 
healed, but there is a large amount of painful scar tis- 
sue, the result of operating in a field where tissue has 
been cooked and blood supply destroyed by radium.” 

A. Mayorat, M.D. 


Northwest Med., 


Treatment of Plantar Warts: Clinical Memoran- 
dum. H. Haldin-Davis. British Med. Jour., p. 18, 
July 2, 1938. 

The author in discussing surgical technic is highly 
enthusiastic over the use of x-radiation in loosening 
the wart from its bed. Surgical procedure consists of 
a curettement of the remaining softened tissue. The 
analgesic effect of x-ray is also noted. 

Q. B. Coray, M.D. 
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